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Executive Summary

The purpose of this study is to determine whether
Economic Development Administration (EDA) Re-
volving Loan Fund (RLF) loans contribute to eco-
nomic structural change in counties where they are
made. EDA RLF loans provide capital for investment
in private-sector plants and equipment; through these
investments, new permanent jobs are created and
existing jobs are retained. New or retained direct jobs,
in turn, create indirect jobs in the regional (county)
economy. The sum of these is total jobs. An increase
in total jobs can improve an economy. The study ques-
tion: Do these loans, through the creation of various
types and levels of new employment, move areas to a
more high-tech, diverse, or stabilized economy? The
answer: On average, they do.

Study Methods

This study relies on four measures of economic struc-
tural change, prominent in the economic development
literature, that are quantifiable. All are associated with
structural change that contributes to an increasingly
sophisticated and technical regional economy. First,
economic diversification is associated with increased
competitiveness and stability and thereby contributes
to structural change. Second, an increase in earnings
per worker enhances individual competitiveness and
often fosters or reflects a positive change in economic
structure. A third measure, based on long-held theory,
views the progression of economic stages—movement
from more basic to more skilled industries—as indica-
tive of positive structural change. A final measure cor-

relates investment that results in reduced import de-
pendence with positive economic structural change.

The study utilizes an extensive database of EDA RLF
activity, encompassing the roughly 11,600 loans made
during the 23-year period from 1976 through 1998 in
approximately one-third of all U.S. counties (1,032).
The database was assembled by researchers at Rutgers
University’s Center for Urban Policy Research (CUPR)
from reports submitted to EDA regional offices by
RLF loan recipients. The CUPR-EDA database in-
cludes recipient estimates of the jobs created or re-
tained as a result of RLF loans. These job estimates
appear with sector detail at the Standard Industrial
Classification (SIC) four-digit level.

Jobs created or retained through RLF loans, along
with an estimate of indirect or multiplier effects, pro-
vide the raw input for evaluating the impact of RLF
loans on structural change. This is a conservative mea-
sure of structural change; often, multiplier-effect jobs
involve the lowest sectors and wages and actually in-
hibit positive structural change progression.

A single “composite index™ of regional economic
structure is calculated, based on the four measures of
structural change mentioned above: economic diver-
sification, earnings per worker, economic stage, and
import dependence. The composite index is first cal-
culated for each of the 1,032 counties nationwide
where there is EDA RLF loan activity, using existing
economic conditions. The index is then calculated a
second time, based on a simulation of economic con-



ditions without the jobs created or retained by the
RLF loans. An evaluation of the impacts of RLF loans
on economic structural change is based on a com-
parison of the two indices, the one with (after) and
the other without (before) the RLF loans. If the stan-
dardized composite change is positive and of a cer-
tain specified magnitude, positive change has taken
place; if it is negative and again of a specified magni-
tude, negative change has taken place. If change does
not exceed a certain magnitude in either direction, no
change or indeterminate change has taken place.

The point of the analysis is that a positive change in
the composite index signals a positive change in re-
gional economic structure, while the opposite is true
for a negative change. Many of the individual coun-
ties exhibit changes that are very small, however, and
their significance as indicators of structural change
is doubtful. Accordingly, a minimum degree of index
change (positive or negative) is selected as an indi-
cator of “significant” structural change. Below this
level, the impact of RLF loans on economic struc-
tural change is deemed “indeterminate.”

Summary of Findings
EDA RLF Activity: Costs and Benefits

EDA’s net cost to fund RLFs, calculated as potential
interest cost minus RLF interest received, is $324,000
for the RLFs established between 1976 and 1998 in
the average county. Total funds received in the aver-
age county (including EDA RLFs, other public mon-
ies, and private funds) are $8.1 million. The EDA
leverages 25:1 in dollars made available for economic
development purposes versus costs.

Positive Economic Structural Change

According to the changes indicated in the composite
index and the level of significance set for this study,

EXECUTIVE SUMMARY

RLF loans create positive economic structural change
in 42 percent of the counties where they are utilized.

Indeterminate Economic Structural
Change

There is either no effect or an indeterminate effect in
46 percent of the counties with RLF activity. An ex-
amination of the counties in the indeterminate cat-
egory shows that they tend to be larger in total popu-
lation and jobs (roughly three to five times larger in
total jobs) than the typical county showing a signifi-
cant index change. The percentage change in total
jobs brought about by RLF loans is less than 0.2 per-
cent in indeterminate counties, compared to 3 per-
cent to 4 percent for counties with a significant com-
posite index change.

Total RLF loan amounts, number of loans, and total
all-source loan amounts tend to be substantially lower
than average in counties with an indeterminate change
in the composite index. The conclusion is that where
RLF and other loan activity are limited and the county
job base is reasonably significant, the impact of loans
on economic structural change is likely to be too small
to be measurable.

Negative Economic Structural
Change

In 12 percent of the counties with RLF loan activity,
an apparent negative change in economic structure
as measured by the composite index. This is not to be
confused with economic deterioration. These coun-
ties have increased their job base due to RLF loans,
but in doing so may have decreased earnings per
worker, increased import dependency, limited local
economic diversification, or contributed to a reverse
progression in terms of economic stage. A new re-
tailer or restaurant obtaining start-up funding from
an RLF loan, while good for an area and profitable,
may not advance the objectives of economic restruc-
turing. This is not necessarily a negative outcome,



but rather a realistic result of multipurpose economic
development. It is a fundamental conflict between the
unassailable goal of job creation/retention and the
desirable goal of restructuring.

Overall Economic Structural
Change

The composite index of economic structural change
is significantly positive nationwide across all coun-
ties with EDA RLF activity. This is true despite the
fact that a plurality of counties register “indetermi-
nate” on the index. The effects of positive economic
structural change in counties clearly outweigh the
effects of negative economic structural change in
counties.

Economic Structural Change by
EDA Region

RLF loans create significant positive structural change
in a large number of counties in each of the six EDA
regions (Philadelphia, Atlanta, Denver, Chicago, Se-
attle, and Austin). However, the average county ef-
fect appears indeterminate for the Atlanta and Austin
EDA regions. In Austin, the indeterminate change can
probably be attributed to the small size of the RLF
loan effort relative to the size of the average loan-
receiving county. In Atlanta, the indeterminate change
is the result of opposing trends in the individual com-
ponents of the composite structural change index.

Economic Structural Change by
Type of Change

The two most identifiable effects of EDA RLF loans
are an increase in the economic diversification and a
decrease in earnings per worker. This suggests that
RLF loans tend to bring new industries to regions
and to reduce dependence on any one or a handful of
industrial sectors. At the same time, the new indus-
tries generally pay wages that are lower than
countywide averages.

Other predictable effects of EDA RLF loans are a
reduction in import dependence and a setback in the
economic stage. The impacts of RLF loans on import
dependence and economic stage are, however, less
predictable than they are on economic diversifica-
tion and earnings per worker. Significant positive-
change and negative-change counties are much closer
in number in the case of the economic stage and im-
port-dependence indices, and the number of indeter-
minate-change counties is generally greater. Nearly
80 percent of all counties show an indeterminate
change in the economic stage index, for example.

The overall slightly negative change in the economic
stage index suggests that EDA RLF loans tend to fa-
vor lower-stage industries (process and fabricative
manufacturing)—a possible corollary to the slightly
negative effect RLF loans have on average earnings
per worker. At the same time, the improvement in
import dependence suggests that RLF loans tend to
favor industries that help counties fill their need for
business inputs and consumer goods—and this is a
corollary to the positive effect of EDA RLF loans on
economic diversification.

Econometric Corroboration of
Overall Job Impacts

An independent econometric analysis was conducted
to corroborate the RLF loan impacts indicated by the
loan-recipient analysis. The econometric analysis
corroborated the statistically significant effect of RLF
loans on job creation and retention in counties, but
showed a higher cost per job created than that indi-
cated by the RLF loan-recipient analysis.

The econometric analysis results on job creation are
difficult to assess. Clearly positive is the finding that
statistically significant job creation resulted from the
RLF program. Less positive is the finding that jobs
were created at a somewhat higher cost than that re-



ported by grant recipients. In analyses utilizing dif-
ferent data sources for jobs and regression coefficients
to estimate these jobs, differences in magnitude of
impact can easily occur.

Benefits of this Analysis

The analysis employs a comprehensive approach that
encompasses a broad array of structural change and
economic development measurements. This approach
provides a degree of quantification and impact speci-
fication that would not be available from a less com-
prehensive approach.



Infroduction—

Purpose of the Report

The purpose of this study is to determine whether
Economic Development Administration (EDA) Re-
volving Loan Fund (RLF) loans contribute to posi-
tive economic structural change in the jurisdictions
(counties) where they occur. RLFs are self-replen-
ishing sources of loans in distressed areas. Borrow-
ers are attracted to RLF loans by their very competi-
tive interest rates and credit accessibility to those often
denied conventional credit elsewhere.

EDA RLF loans provide funds for new investments
in private-sector commercial and industrial establish-
ments; through these investments, new permanent jobs
are created and existing jobs are retained. Creation
of new jobs and retention of existing jobs are reported
by RLF loan recipients. Their data are augmented here
with an input-output model estimate of indirect ef-
fects to obtain total jobs created. An independent
econometric analysis is used to confirm that RLF loans
contribute to the creation and retention of jobs.

The analysis of economic structural change is a wa);
of determining major sources of change in an
economy (Rose and Casler 1996). The literature on
economic structural change offers a mix of often-over-
lapping measures. This study relies on four measures
that are prominent in the literature and at the same
time quantifiable. First, economic diversification is
associated with increased competitiveness and sta-
bility, and an increase in this measure is thus viewed
as positive economic structural change. Second, earn-
ings per worker often reflects a positive change in
economic structure. A third measure, based on a long-
held theory, views economic structural change in
terms of economic stage—movement from a lower
to a higher economic stage indicates positive struc-
tural change. A fourth measure associates positive eco-
nomic structural change with investment that results
in reduced import dependence.






Economic Structural Change

Definition

Arregion’s economic structure is reflected in its par-
ticular mix of industries, and in the manner in which
those industries are connected through interindustry
trade. Economic structure plays a fundamental role
in determining a region’s level of income, the resil-
iency of its economy, and its ability to grow.

“Positive economic structural change” is roughly syn-
onymous with “progressive economic development,”
and is treated as such in this report. Economic struc-
tural change in a positive direction is associated with
lower unemployment, increased investment, improved
resource utilization, higher incomes, and enhanced
prospects for future economic growth. Positive eco-
nomic structural change is often accompanied by ex-
panded private and public infrastructure and an in-
creased availability of local goods and services.

History

The study of economic structural change and eco-
nomic development dates back at least to the ancient
Greeks (Schumpeter 1980). Discovering the causes
and dynamics of economic development has been
described as the centerpiece of classical economics
(Robbins 1968). When regional economists study
economic development and economic structural
change, their focus is generally on ways to energize
lagging regions, i.e., to alleviate unemployment and

stagnation and otherwise position economies for
growth.

Unfortunately, the literature on economic structural
change shows little agreement on the relative impor-
tance of frequently posed measures of change
(Johnson 1994). The lack of theoretical unity makes
the search for a composite measure of structural
change challenging to say the least.

Components of EConomic
Structural Change

Economic Diversification

Theories of economic diversification and regional de-
velopment borrow from the finance literature on port-
folio management (e.g., Siegel, Johnson, and Alwang
1995). A diversified economy suffers less from sea-
sonal variations in demand and is less susceptible to
loss or prolonged downturn in any one industry. Con-
sequently, a diversified economy is more stable and
more competitive: Progressive economic develop-
ment favors the competitive economy.

Earnings per Worker

An increase in earnings per worker has been viewed
as a gauge of progressive economic development and
economic structural change since the time of the clas-
sical economists. In The Wealth of Nations, Adam
Smith considers “increased income per head” as the
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very definition of economic structural change
(Robbins 1968). Normally, an increase in earnings
per worker signifies a more intensive use of capital
and/or an increasingly educated workforce.

Economic Stage

Stage theories of economic development have roots
in nineteenth-century economics. In the form popu-
larized by Clark (1951) and Fisher (1935), economic
development proceeds according to a three-part pro-
cess. Economies begin in a primitive agrarian stage
characterized mainly by “primary” industry: extrac-
tive agriculture, timber, mining, and so on. As output
grows, capital investment increases, transportation
improves, and a “secondary” sector of manufactur-
ing appears. In the final stage, “tertiary” industry (i.e.,
services) emerges as important. At a mature tertiary
stage, financial services emerge, and the region be-
comes a capital exporter.

Stage theory has its critics. Robbins (1968) describes
it as neither good history nor significant theory. North
(1955) argues that it has some application to Europe’s
emergence from feudalism, but far less to the Ameri-
can industrial experience. North favors an export-base
theory of development.

In a recent article, Parr (1999) offers a reemergence
of stage theory with specific application to regional,
as opposed to international, development. Parr’s “ex-
port stages” approach accommodates North (1955)
by affording a prominent role to export-base theory,
and it expands considerably on the simple three-stage
process of Clark (1951) and Fisher (1935). In the
section of this report titled Measuring Economic
Structural Change, a Parr-like index of regional stages
is defined as the third of four indicators of economic
structural change.

Import Dependence

Growth and development are not the same thing.
Neither are growth and positive economic structural
change. Growth occurs with a simple increase in jobs,
earnings, or population. In contrast, progressive eco-
nomic development and positive economic structural
change require some alteration in the mix of indus-
tries or an increase in per capita wages. Positive eco-
nomic structural change is often accompanied by a
deepening of interindustry linkages.

While growth is not the same thing as progressive
economic development or economic structural
change, when sufficient growth occurs, economic
development and economic structural change usually
follow. As economies grow, demand grows as well,
and it becomes increasingly feasible to produce lo-
cally rather than import. Reductions in import depen-
dence are normally accompanied by stronger inter-
industry linkages, expansions in the nonexport base,
and an increase in regional multiplier effects, all sig-
nifying positive economic structural change.

Composite Economic
Structural Change

The indices described thus far reflect the four previ-
ously discussed measures of economic structural
change. A composite index is constructed as a sum-
mation of the four. The composite index reflects as-
pects of all four individual indices, and is considered
a comprehensive indicator of positive structural
change.

The study relies on an extensive database of EDA
RLF activity, including roughly 11,600 loans from
the 23-year period 1976 to 1998, in approximately
one-third (1,032) of all U.S. counties. The database
was assembled by Rutgers University’s CUPR from
reports submitted to EDA regional offices by RLF



loan recipients. The CUPR-EDA database includes
recipient estimates of the jobs created or retained as
aresult of EDA RLF loans. Recipient job estimates
appear with sector detail at the SIC four-digit level.
These jobs are subjected to an input-output model to
create total jobs produced by EDA investments.

Estimating Economic
Structural Change

Total job estimates provide the raw input for evaluat-
ing the impact of RLF loans on economic structural
change. An index of regional economic structure is

formed based on the four measures mentioned above:
(1) economic diversity, (2) earnings per worker, (3)
economic stage, and (4) import dependence. The in-
dex, based on existing (postloan) economic condi-
tions, is created for each of the 1,032 counties with
RLF loan activity. The index is then recreated, this
time simulating economic conditions absent the jobs
added or retained by the RLF loans. An evaluation of
RLF loan impact on structural change is carried out
by comparing the two indices, the one with (after)
and the other simulated without (before) the RLF
loans. If there is a change in the composite index of a
certain magnitude, economic structural change is
deemed to have taken place.






EDA RLFs and their

Impact on Jobs

Origins of the RLF Program

Passed by Congress in 1965, the Public Works and
Economic Development Act (PWEDA) enabled the
Economic Development Administration (EDA) to
provide grants to create new and retain existing pri-
vate-sector jobs, and to stimulate business develop-
ment in economically distressed urban and rural ar-
eas of the United States. Amendments in 1974 created
the Title IX Economic Adjustment Program with its
ability to fund RLFs. In 1998, the Economic Devel-
opment Administration Reform Act (Public Law 105-
393,42 U.S.C. Section 3121 et seq., 112 State. 3596)
reauthorized EDA programs for five years without
altering EDA’s basic mission and programs.

An important component of EDA’s development
tools, the RLF program specifically targets locations
suffering from economic decline. Commercial loans
can be difficult to obtain in such areas because of
insufficient collateral and/or because applicants have
a checkered business history or lack business experi-
ence. RLF loans are given to firms that otherwise
would either be denied credit or have difficulty ob-
taining it.

Size of RLF Loans

Table 1 presents information on RLF loans and their
impacts. Data is averaged across all 1,032 counties
in the CUPR-EDA database, thereby providing a pic-
ture of the average county utilizing RLF loans and

the various impacts of those loans. A similar table for
each of the 1,032 counties with RLF loan activity is
included in this report.

The “Loans Summary” in the upper-left-hand corner
provides information on the average cumulative dol-
lar amount of loans in counties with RLF loan activ-
ity. During the 23-year period covered by the CUPR-
EDA database, the average loan-receiving county
received roughly $1.3 million in EDA RLF loans (con-
stant, year-2000 dollars). Other public funds added
nearly $970,000, private-sector sources contributed
more than $4.7 million, and new equity issues added
another $1.1 million. Subtracting the RLF amount
from the total, for every dollar of EDA RLF loans,
another $5.35 in non-EDA funds were leveraged.

The item labeled “EDA Cost” is the amount of money
(based on the federal treasury interest rate) that EDA
could have received in interest from alternative use
of the funds minus the EDA share of recipient loan
interest after accounting for defaults. “EDA Cost” re-
flects the difference between moneys that could have
been made minus moneys actually made. “Total In-
vestment per EDA Dollar” is the ratio of all moneys
received in a county (relative to the RLF) to EDA’s
cost of those loans. On average, this is about $8.1
million received in a county divided by about
$324,000 spent in a county, or a ratio of 25.07. Thus,
EDA leverages roughly 25 to 1 in terms of dollars
made available for economic development versus the
cost of forgone interest minus interest received.
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Table 1
Average Loan Summary and Economic Structural Change Analysis,
All Counties in All Regions in the EDA Sample

Loan Moneys and Employment Creation

Loans Summary Jobs Summary (created/retained)

RLF $ 1,278,236 | Direct 232
Other Public $ 969,400 Indirect 188
Private $ 4,738,284 Total 420
New Equity $ 1,134,831 Multiplier 1.81
Total $ 8,120,752
Loan-Leverage Ratio 5.4:1
EDA Cost $ 323,948 EDA Cost per $1,395
Direct Job
Total Investment $25.07 EDA Cost per $771
EDA Dollar Total Job
Baseline Industry and Employment Analysis*
SIC Business Types Before After A A%
in County (4-Digit)
Total Before After A A%
Employment
Economic Structural Change Analysis
Before After A%
Diversification Index
Earnings per Before Atfter A%
Worker ($1,000) $27.07 $26.99
Economic
Stage Index
Import-
Dependence
Index**
Summary of Indices Composite

1 of 4 indices show
positive structural change

*Baseline industry count and employment are from 1993

**The sign of the import-dependence index is reversed, so a positive index change will indicate a positive economic

structural change

pos= positive economic structural change
neg= negative economic structural change

ind= indeterminate economic structural change
Source: Rutgers University CUPR-EDA RLF Database 2000.

Economic Structural
Change Index



Job Impacts of EDA RLF Loans

The “Jobs Summary” in the upper-right-hand corner
of Table 1 shows the employment effect of EDARLF
loans in the average county. The effects include di-
rect and indirect jobs created or retained as a result
of RLF loans.

“Direct” jobs are tabulated from reports submitted to
EDA by individual RLF grant recipients: These are
generally jobs at the site of RLF loans. Counties with
RLF loan activity averaged 232 jobs directly attrib-
utable to those loans.! “Indirect” jobs reflect the im-
pact of regional economic multiplier effects. They are
created by the input purchases and wages paid in the
sectors affected by direct employment. Indirect jobs
are estimated using an IMPLAN input-output model
specifically constructed for each county.?> In the av-
erage county, indirect effects add another 188 jobs
attributable to RLF loans.

Total jobs are the sum of the direct and indirect jobs.
Thus, in the average recipient county, 420 jobs can
be attributed to RLF loan activity. Dividing total jobs
by direct jobs yields an average job multiplier of 1.81.
Accordingly, for every job directly created or retained
as a result of RLF loans, another 0.81 jobs are cre-
ated or retained in indirectly affected industries in
the county.

' RLF loan recipients report direct job effects at the SIC
four-digit level of detail, and these are entered into the
CUPR-EDA database.

2 Detail on the IMPLAN model and its underlying data
sources and algorithms can be found at Web Site
www.IMPLAN.com.

Job Impacts Relative to RLF
Loans

The “Baseline Industry and Employment Analysis”
in the middle of Table 1 provides background infor-
mation for judging the relative impact of RLF loans.
The headings “after” and “before” refer respectively
to conditions with and without RLF loans. “After”
simply shows total jobs and SIC four-digit industrial
sectors as of 1993 (the midpoint of RLF loan activ-
ity). “Before” shows the same, but absent the effect
of RLF loans. The full reasoning behind the selection
of 1993 as baseline for this analysis appears in the
section “Measuring Economic Structural Change.”
The average county reporting EDA RLF loan activ-
ity had 64,797 jobs and 131 SIC four-digit industries
in 1993.

Based on the loan recipient/input-output analysis un-
derlying the figures in Table 1, without RLF loans,
the average county would have had 420 fewer jobs
(as reported in the “Jobs Summary”) and approxi-
mately 1.1 fewer industries. The analysis indicates,
therefore, that the average county after EDA RLF loan
activity has 0.65 percent more jobs and 0.86 percent
more industries.

Cost per Job

Dividing the average net interest costs per loan by
the number of jobs created by that loan yields EDA
cost per job. As shown in Table 1, it is estimated that
EDA cost per direct job is about $1,395 and about
$771 per total job.

The cost estimates in Table 1 are based on the inter-
est return reflecting the federal treasury rate on the
EDA share of each loan granted in a county minus
the EDA share of the interest returned on each loan,
accounting for defaults. This calculation reflects the
return available to EDA from an alternative use of
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RLF funds minus the return generated from the loan
recipients. At two different levels, this is the net cost
of doing business and therefore the cost of providing
these low-interest loans to loan recipients. The inter-
est rate used to calculate EDA’s opportunity cost is
the Federal Funds Rate from the Federal Reserve
Board of Governors. This study employs annual av-
erages of the monthly daily average to establish a
yearly interest rate.

The EDA cost per job found in this study ($1,395) is
about $450 more per job than found in a companion
study, EDA RLFs—Performance Evaluation ($936).
The difference between these two numbers is that the
present study’s cost is the EDA fotal cost in all coun-
ties divided by the direct jobs created or retained in
all counties. It is analogous to a mean. The other
study’s finding is the median cost per job for all the
grantees. When compared directly in this data set,
EDA costs have always been lower when expressed
by the median versus the mean. Thus, it is not unex-
pected that a difference exists in the findings of the
two studies. These differences reflect more the data
distribution’s influence on differences between the
median and the mean than they do real differences in
cost per job.

Econometric Corroboration of
Overall Job Impacts

An independent econometric analysis was conducted
to corroborate the EDA RLF loan impacts indicated
by the loan recipient/input-output analysis. The econo-
metric analysis relied on EDA RLF interest cost esti-

mates for each of the 1,032 counties in the CUPR-
EDA database.

The econometric analysis regressed total jobs in coun-
ties on the cumulative EDA RLF forgone interest costs
in those same counties. The analysis included jobs
and cumulative interest costs for each of the 23 years
of the CUPR-EDA database, and for each of the ap-
proximately 3,100 U.S. counties. Counties with no
EDA RLF loan activity (i.e., counties outside the
1,032 in the EDA-Rutgers database) appear with a
zero RLF loan cost.

A number of econometric model formulations were
attempted, including one that showed job change as
a lagged effect of RLF loans. This formulation was
able to address the issue of the timing of job creation.
Each of these formulations proved inadequate, how-
ever, for a variety of reasons and was therefore re-
Jjected. The final formulation expressed the log (which
compensates for extreme values) of total jobs in coun-
ties as a linear function of the cumulative RLF inter-
est costs: a log-linear relationship.

The log-linear form of the model produces a statisti-
cally significant regression coefficient on the RLF
loan cost variable, indicating that RLF loans contrib-
ute to the creation and retention of jobs in the coun-
ties where they occur. However, the effectiveness of
RLF loans indicated by the econometric analysis is
less than that indicated by the loan recipient report.
In particular, where the loan recipient analysis indi-
cates an average EDA cost per direct job of $1,395,
and per total job of $771 (Table 1), the econometric
analysis estimates these same average costs at mul-
tiple times those amounts.



Measuring Economic
Structural Change

The Measurement Approach
After and Before Analysis

The impact of RLF loans on economic structural
change is assessed through an “after and before analy-
sis.” A composite index of economic structure is
formed from data reflecting the existing or “baseline”
situation in each of the 1,032 counties of EDA RLF
loan activity (Figure 1)—the “after” condition. Next,
the total sector-specific jobs created or retained as a
result of RLF loans are estimated. These include the
indirect effects estimated with the aid of IMPLAN
input-output models for counties. Removing the jobs
attributed to RLF loans from existing county totals
provides the “before” condition. A second set of in-
dices are estimated from “before” conditions and
“before” is subtracted from “after” in each of the four
variables in a county. These differences are summed
(including both negative and positive standardized
values) and their aggregate total determines whether
a county has been positively or negatively affected
or is unaffected by EA RLF activity.

Selecting a Base Year of
Comparison

The CUPR-EDA database conveys information on
RLF loans made from 1976 through 1998, and job
effects could be analyzed for each of these 23 years.
However, two things work against this approach. First,
data are generally lacking on the specific timing of
job effects, thus making it difficult to assign jobs to

specific years. Second (and equally limiting), the ap-
proach would require input-output models for each
of'the 23 years, and comparable models (i.e., constructed
using similar input-output methodology) for such a large
number of counties and years do not exist.

A practical alternative is to construct a single-year
input-output model for each of the 1,032 counties,
and to examine the cumulative effect of all RLF loans
against the backdrop of this single “base year.” Se-
lecting the last year of the database (1998) as the base
year would be one approach, but using the most re-
cent year would bias downward the effects of EDA
RLF loans.} The overall midpoint of EDA RLF loan
activity is a preferred base-year candidate. Weight-
ing the years of the CUPR-EDA database by the num-
ber of loans per year yields 1993 as the base-year
choice. The approach adopted in this study is thus to
construct the composite structural change index for
county economies in 1993 (fortunately not a reces-
sion year) and to compare this to a second set of com-
posite indices for the same economies, absent esti-
mated RLF loan activity.

3 For example, suppose that in the early 1990s EDA RLF
loans attract an entirely new industry to a county. As
measured by the diversity index, the new industry will
register a positive change in regional economic structure.
By 2000, however, suppose more of the same industry has
moved to the county, attracted in the course of routine
growth. Much of the stimulus to that growth may be owed
to the RLF loans in the early 1990s. However, because
these industries now exist, economic diversity measured
against this later year would understate the actual impact
of the RLF loans.
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Figure 1
EDA RLFs and RLF Loans

Source: EDA RLF Semiannual Reports; October 1998.

Notes: Dots indicate grantees or multiple grantees and shaded areas represent counties that host at least one business

receiving an RLF loan.

Alaska and Pacific Island grantees are not shown.

Most of the counties in the database will have shown
some growth and development during the 23-year
study period. Where the procedure simulates effects
that actually took place prior to 1993, RLF loan im-
pact on relative growth and economic structural
change will be somewhat understated. The opposite
effect can be expected for loans after 1993. It will be
presumed that these opposing effects will offset each
other to some extent.

The Role of Indirect Effects in
Economic Structural Change

RLF loans create and retain jobs at the investment
site, e.g., at the factory or industrial park receiving
the loan. These jobs are directly attributable to the

RLF loans; they are described by regional economists
as “direct jobs.” RLF loan recipients provide the di-
rect jobs estimates reported in this study.

Regional economists recognize another job effect.
Wage earners spend a portion of their income on lo-
cal consumer goods and services, and businesses re-
ceiving RLF loans spend on locally produced busi-
ness goods and services. These purchases create
additional jobs, which in turn spawn further rounds
of regional job formation. Regional economists refer
to these as “indirect jobs.”

An economic model is needed to estimate indirect
job effects. Moreover, an input-output model (such
as the IMPLAN model used in this report) is needed
to provide the sectoral detail required for an economic



structural change analysis. The use of indirect effects
in impact analysis is widely accepted; in fact, their
specific inclusion is frequently mandated in federal
legislation, particularly in land-use planning and trans-
portation planning.*

Exclusion of indirect effects from the present analy-
sis would generally improve RLF economic structural
change results. Consider the impact on specific indi-
ces. Compared to direct effects (reported by RLF loan
recipients), indirect effects are more likely to repre-
sent the resident-serving industries, retail trade, con-
sumer services, and so on. These tend to be the lower-
paying industries—thus, their exclusion would
generally increase the impact of RLF loans on earn-
ings per worker. A similar effect would be expected
for the economic stages index, where resident-serv-
ing industries again tend to be lower-stage industries.
Economic diversification would also likely decrease,
with the inclusion of indirect effects, as these jobs
contribute to a broadening of the category of jobs
related to resident services. The effect on the import-
dependence index is not clear. Although economic
structural change can not be measured without con-
sidering indirect effects, their inclusion weakens the
findings relative to positive economic structural
change.

* As for how indirect effects are estimated, input-output
analysis is widely used. It is the only approach capable of
providing the needed sectoral detail. There are concerns
about the accuracy of input-output results as predictors (e.g.,
Hamilton et al. 1991, 1993; Hughes and Holland 1993),
but superior alternatives with demonstrated predictive
performance are generally nonexistent.

Measures of Economic
Structural Change

Economic Diversification

The standard measure of economic diversification is
the so-called entropy index (Siegel, Johnson, and
Alwang 1995). A region with only one industry is
considered “perfectly specialized.” It exhibits a di-
versity (i.e., entropy) index of zero. Adding a second
industry of equal size (e.g., the same number of em-
ployees) raises the index to approximately 0.70. If
the second industry is of a different size than the first,
the index will be less than 0.70, indicating a some-
what greater degree of specialization. The diversity
index jumps to approximately 1.0 with the addition
of a third industry, 1.4 with a fourth, and so on. The
upper bound depends on the maximum possible num-
ber of industries.

The diversity indices computed for this study rely on
IMPLAN sector-specific employment data for coun-
ties. IMPLAN provides employment data at the SIC
four-digit level of detail: approximately 500 differ-
ent sectors in all. A county with an equal number of
jobs in all 500 sectors would display a diversity in-
dex of approximately 6.0, providing the hypothetical
upper bound for the indices computed in this study.
Actual values range from 0.94 (Chattahoochee
County, Georgia) to 4.5 (Cook County, Illinois).

Earnings per Worker

County-level earnings per worker are used to create
an index of economic structure. The index is com-
puted for the 1993 base year using county-level SIC
four-digit employment and earnings data from
IMPLAN. The direct and indirect job effects of RLF
loans are then subtracted, and earnings per worker
recomputed. The difference in earnings per worker
after and before RLF loans is an indicator of eco-
nomic structural change. Earnings per worker in the
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1,032 counties tracked in this study range from
$14,200 (Ozark County, Missouri) to $65,300 (New
York County, New York).

Economic Stage

An index was constructed to capture economic struc-
tural change as envisioned by stage theories of eco-
nomic development. SIC four-digit employment data
provide the basis for forming the “economic stage
index.” Following Parr (1999), Clark and Fisher’s
three stages of development (primary, secondary, ter-
tiary) are expanded to six: The manufacturing (sec-
ondary) stage is split into three stages, and the ser-
vice (tertiary) stage is split into two.

The manufacturing stage is initially split into “pro-
cess” and “fabricative” manufacturing. Process manu-
facturing uses primary goods as inputs, and these are
generally obtained from the local primary sector.
Examples of process manufacturing include food pro-
cessing, wood and paper products, and oil refining,
Fabricative manufacturing uses manufactured goods
as inputs; examples include apparel, household ap-
pliances, machinery, electrical and electronic goods,
and pharmaceutical chemicals.

Fabricative manufacturing is further divided into two
sectors. The first focuses on traditional industrial-age
products, e.g., machinery and nonelectronic devices.
The second focuses on higher technology, especially
computer-related products, e.g., integrated circuitry,
microchips, and other electronic devices.

Service sectors are split into “consumer oriented” and
“producer oriented” services. Consumer-oriented ser-
vices include beauty parlors and barbershops, plumb-
ing, and medical care. Producer-oriented services in-
clude banking, insurance, finance, publishing,
information processing, consulting, planning, research
and development, and higher education. The six eco-
nomic stages adapted from Parr are:

1) Primary

2) Process manufacturing

3) Fabricative manufacturing limited to traditional
industrial-age products

4) Fabricative manufacturing limited to electronic
and computer-related products

5) Consumer-oriented services

6) Producer-oriented services

The specific SIC four-digit sectors (IMPLAN sec-
tors) included in each of the six categories appear in
Appendix 2.

Given the arrangement of county industries into the
six stages above, the economic stage index is created
in a simple manner. Each stage is given a score: 1 to
primary sectors; 2 to process manufacturing sectors;
3 and 4 to fabricative manufacturing sectors; 5 to
consumer-oriented services; and 6 to producer-ori-
ented services. SIC four-digit employment in the
county is then used as a weight to compute the aver-
age all-sector development score. This weighted av-
erage is the economic stage index. Stage indices can
range from 1.0 (all primary employment) to 6.0 (all
stage 6 employment). Actual values in this study range
from 3.1 (Issaquena County, Mississippi) to 5.2
(Tompkins County, New York).

Import Dependence

An import-dependence index is created to measure
the effect of RLF loans on import dependence. The
index measures the ratio of imported to local labor in
the value of the county’s output. Import dependence
in the 1,032 counties tracked in this study ranges from
15 percent (Salt Lake County, Utah) to 47.2 percent
(Chattahoochee County, Georgia). Indices are com-
puted using SIC four-digit employment data for the
1993 base year, then again for that year absent the
direct and indirect job effects of RLF loans. A reduc-
tion in the import-dependence index indicates a de-
crease in the value of imports in county output, i.e., a



substitution of local for imported goods. The import-
dependence index is formed using a location-quotient
approach and SIC four-digit employment data for
counties. The estimating approach is documented in
Appendix 3.

The Composite Index of
Economic Structural Change

Alternative Perspectives on
Economic Structural Change

The indices described in the preceding section offer
alternative perspectives on regional economic struc-
ture. Reflecting the lack of unified development
theory, it is entirely possible for the four indices to
move in contradictory directions. For example, con-
sider the case of a new primary industry locating in a
region. Because the industry is new, its addition raises
the region’s diversity index and thus indicates posi-
tive economic structural change and development. At
the same time, the new industry might supply a local
process manufacturer with an input that was formerly
imported, thus decreasing the import-dependence in-
dex and providing a second indication of positive
economic structural change.

However, an increase in primary industry in the re-
gion will probably bring a decline in the economic
stage index; this could be construed as negative struc-
tural change, perhaps even as a setback in economic
development. Similarly, if jobs in the new industry
offer below-average pay, regional earnings per worker
will decline, again signaling a negative economic
structural change. The composite index combines the
four indices into a single noncontradictory measure
of economic structural change.

Logic Behind the Composite Index

This study measures structural change by comparing
static indices of economic structure after and before
the impact of RLF loans. Index change is expressed in
simple percentage terms—the larger the change, the
greater the presumed impact on economic structure.

The composite index is the standardized sum of per-
centage changes in each of the four separate struc-
tural change indices. Individual index changes are
“standardized” so that each displays a common vari-
ance and standard deviation.® In general, more-sen-
sitive indices will exhibit greater variance; without
standardization, these would tend to overwhelm less-
sensitive indices.

The economic development literature provides no ba-
sis for favoring one index over another. Therefore,
the composite index is formed from individual indi-
ces with equal weight. The composite index combines
the four otherwise dissimilar and possibly contradic-
tory indices into a single summary measure of eco-
nomic structural change. Small positive changes in
three of the indices might be overshadowed by a large
negative change in the remaining index, resulting in
a net negative change in the composite index.

Computing the Composite Index

Computation of the composite index can be illustrated
using the average county shown in Table 1. The por-
tion of the table labeled “Structural Change Analy-
sis” presents base-year values for the four individual

5 The common standard deviation is computed as the simple
average standard deviation of the four indices. Each
individual index is then multiplied by the ratio of the
average standard deviation to the particular index standard
deviation. The result is the “standardized” index value, and
each one exhibits the common standard deviation.
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structural indices, after and before RLF loans. The
third column shows the change in index value attrib-
utable to RLF loans. The diversity index increases by
0.27 percent, the economic stage index declines by
0.10 percent, and earnings per worker declines by
0.29 percent. Unlike the other three indices, a nega-
tive change in the import-dependence index is asso-
ciated with a positive change in economic structure,
so its sign is reversed in the table. Import dependence
declines by 0.13 percent, but this is reported as a posi-
tive change of 0.13 percent in Table 1.

The fourth column of shaded entries repeats items
from the third column, but in standardized form. The
process, as described earlier, involves conversion
using individual index standard deviations. The final
step is the addition of standardized changes. The com-
posite index shown in Table 1 reflects a positive
0.27 percent economic structural change for the av-
erage county.

Measuring “Significant” Economic
Structural Change

In this analysis, a positive change in the composite
index indicates a positive change in economic struc-
ture, whereas the opposite is true for a negative index
change. Many of the individual counties exhibit
changes that are very small, however, and their sig-
nificance as indicators of structural change is doubt-
ful. What is required is some minimum index level of
change (positive or negative) above which the effect
on economic structure can be judged as meaningful.

An objective minimum does not exist, so the level
chosen as significant is somewhat arbitrary. After
carefully considering several measures, it was decided
to select a 0.25 percent change (positive or negative)
as the minimum threshold for significance: Changes
between —0.25 percent and +0.25 percent are judged
indeterminate, and those below or above those val-
ues are significant—negatively or positively, respec-
tively. The change of 0.25 percent is roughly equiva-
lent in magnitude to four standard errors, each of
which is 0.06 percent.

A threshold of 0.25 percent might seem small, but it
is actually consistent with relatively substantial
changes in the factors underlying the structural change
indices. The earnings-per-worker index provides the
clearest example. Table 1 shows that the average
county with RLF loan activity had 64,797 jobs in the
base year, and that RLF loans can be credited with
the creation or retention of 420 of those jobs. Aver-
age earnings per worker stood at $26,990. If the 420
jobs attributed to RLF loans paid 40 percent more
than the average job in the county, the new jobs would
result in a change in the county’s earnings per worker
of 0.27 percent.® According to the standard estab-
lished above, this would be a significant change.

¢ Computing total earnings with and without the 420 jobs
at the specified earnings levels and computing earnings
per worker at both levels of employment provide these
results.



Economic Structural Change

and RLF Loans

This section reports the results of RLF loan recipi-
ent/input-output simulations. The focus is on eco-
nomic structural change in the 1,032 counties with
RLF loan activity.

The first subsections consider structural change at a
national level (i.e., all 1,032 counties with RLF ac-
tivity). Later sections consider change in the six EDA
regions. Tables illustrate the magnitude of structural
changes and their underlying patterns. A key task is
to assess the elements behind the changes indicated
in the composite change index.

Economic Structural Change
in the Average County with
RLF Loan Activity

The average of the structural indices of each of the
1,032 counties with RLF loan activity is found in
Table 1. Individual county tables appear at the end of
the report. The average table is based on these indi-
vidual county tables.

Economic Diversification

The economic diversification index has a possible
range of 1 to 6. Absolute specialization (i.e., one in-
dustry only) yields an index of 1, while a uniform
distribution across all of the roughly 500 sectors of
the input-output model yields an index of 6. Actual
values in this study range from 0.94 to 4.5.

As shown in Table 1, the average diversification in-
dex for the 1,032 counties with RLF loan activity is
3.790. Absent the RLF loans, this average would be
less, 3.780. Accordingly, the analysis estimates that,
on average, RLF loans increase county diversifica-
tion indices by 0.27 percent, just beyond the 0.25 per-
cent set as the minimum for significant change in an
index. The analysis thus concludes that in the aver-
age county, EDA RLF loans increase economic di-
versification and thereby have a positive effect on
economic structural change.

Earnings per Worker

Earnings per worker in counties with RLF loan activ-
ity range from $14,200 to $65,300. RLF loans in-
crease earnings per worker in some counties, but de-
crease them in others. As shown in Table 1, the effect
in the average county is to decrease earnings per
worker by 0.29 percent, a statistically significant but
small change. Job creation and retention is the first
priority in many RLF localities and can have this side-
effect.

Economic Stage

The economic stage index has a possible range of 1
to 6. Observed values for the 1,032 counties range
from 3.1 to 5.2. Table 1 indicates that the average
county with RLF loans shows a negative change in
the economic stage index of roughly 0.10 percent, less
than the 0.25 percent minimum selected for signifi-
cance in this study. It is thus concluded that in the
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average county with EDA RLF loan activity, the
effect of those loans on the economic stage is in-
determinate.

Import Dependence

Import dependence in counties with RLF loan activ-
ity ranges from 15 percent to 47.2 percent. As shown
in Table 1, in the average county with RLF loan ac-
tivity, the effect of those loans is to decrease import
dependence and thereby contribute to a positive
change in economic structure.” The index change,
0.13 percent, is less than the 0.25 percent minimum
selected as significant for this study. The analysis thus
concludes that the effect of RLF loans on import de-
pendence in the average county is indeterminate.

Composite Economic Structural
Change

The composite economic structural change index is
computed by summing the standardized change in the
four individual change indices. As indicated in
Table 1, in the average county with RLF loan activ-
ity, the effect of that activity is to increase the com-
posite index by 0.27 percent. Thus, RLF loans create
positive economic structural change, on average na-
tionwide, in the counties where they occur. This posi-
tive economic structural change is driven by the posi-
tive change in the diversity index.

Number of Counties with
Significant Economic
Structural Change

Tables 2a and 2b provide an accounting of RLF loan
counties according to their changes in economic struc-

7 In reporting import dependence, the sign of change is
reversed: A reduction, which contributes to positive
economic structural change, appears with a positive sign.

tural indices. Table 2a provides a raw accounting
without regard to the selected measure of minimum
significance: Index change is either positive or nega-
tive, with none judged to be indeterminate. As shown
in Table 2a, more counties experience positive eco-
nomic structural change as indicated by the diversifi-
cation and import-dependence indices, whereas more
negative change is shown in the economic stages and
earnings-per-worker indices. As measured by the com-
posite index, however, more than three times as many
counties show positive as compared to negative eco-
nomic structural change: 73 percent versus 23 per-
cent.?

Table 2b provides another view of economic struc-
tural change, wherein the changes ranging from
-0.25 percent to +0.25 percent are judged indetermi-
nate. The diversification index shows the greatest
positive effect on structural change, with 36 percent
of counties showing significant positive change and
only 2 percent showing significant negative change.
Positive effects occur where RLF loans bring new
industries to a county or where they favor industries
that are otherwise underrepresented. The majority
(61 percent) of diversity index changes are judged
indeterminate.

The earnings-per-worker index shows a significant
negative change in 32 percent of the 1,032 counties
and a significant positive change in only 5 percent.
The effect is indeterminate in 63 percent of the coun-
ties. The reduction in earnings per worker suggests
that RLF loans tend to favor industries with wages
below county averages and reflects the fact that indi-
rect jobs are often in low-paying service industries.

8 The 43 counties in Table 2a indicating “No Effect” are
counties where RLF loan recipients indicate no jobs were
created or retained. These are all situations where the loan
was too recent at the time of monitoring to have produced
jobs.



Economic
Diversification
Index

Number
of
Counties

Negative Economic

Structural Change

Indicated 96

No Effect 43

Positive Economic

Structural Change

Indicated 893 87
Total 1,032 100

Economic
Diversification
Index

Number
of
Counties %

Negative Economic
Structural Change
Indicated 25

Indeterminate Effect 631 61

Positive Economic

Structural Change
Indicated 376 36
Total 1,032 100

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Table 2a

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index

No Threshold on Index Values—All Counties

Earnings per

Worker Index

Number
of

%  Counties

787
43

202
1,032

%

76

20
100
Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Import
Economic Stage Dependence
Index Index
Number Number
of of
Counties %  Counties %

589 57 327 32
43 43

400 39 662 64

1,032 100 1,032 100

Table 2b

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index

Threshold on Applied to Index Values—All Counties

Earnings per

Worker Index
Number
of
Counties %
327 32
653 63
52
1,032 100

The economic stage index proves to be the least sen-
sitive of the four indices to the effects of EDA RLF
loans: Nearly 80 percent of the 1,032 counties show

an indeterminate change in this index. Of those with

significant change, over twice as many show nega-

Import
Economic Stage Dependence
Index Index
Number Number
of of
Counties %  Counties %
152 15 101 10
820 79 677 66
60 254 25
1,032 100 1,032 100

Composite

Economic

Structural
Change Index

Number
of
Counties %

234 23
43

755 73

1,032 100

Composite

Economic

Structural
Change Index

Number
of
Counties %

123 12
478 46
431 42
1,032 100

tive change (15 percent) as show positive change
(6 percent). This suggests that EDA RLF loans tend

to favor lower-stage industries.
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The import-dependence index indicates a significant
positive change in economic structure in 25 percent
of the 1,032 counties and a significant negative change
in 10 percent of the counties. This suggests that EDA
RLF loans tend to favor industries that fill in the eco-
nomic structure of counties.

Finally, Table 2b’s far-right column shows the effect
of RLF loans on economic structural change as indi-
cated by the composite index. The composite index
balances the positive and negative effects of the four
individual change indices. Note that the number of
indeterminate counties drops when the composite in-
dex is formed. The number of indeterminate counties
ranges from 61 percent to 79 percent in the individual
indices, whereas only 46 percent of counties show
indeterminate change in the composite index.
Table 2b shows 42 percent of counties with RLF loan
activity have significant positive structural change as
a result of those loans, compared to 12 percent with
significant negative structural change.

Analysis of Economic
Structural Change Index
Combinations

Table 3 illustrates the role of individual index change
in determining the sign and magnitude of the com-
posite index. The left side of the table shows the sign
of individual index changes, while the right side ac-
counts for counties according to the corresponding
disposition of the composite index. The table is sorted
in descending order, with the most common combi-
nations appearing first.

As indicated in Table 3’s first row, the most common
response (294 of 1,032 counties) to RLF loans is posi-
tive change in the economic diversification and im-
port-dependence indices and negative change in the
economic stage and earnings-per-worker indices. This
combination of individual index changes overwhelm-
ingly favors positive as opposed to negative changes

in the composite index, 153 compared to 11, with
130 counties showing indeterminate composite index
change. The second most common response (236 of
1,032 counties) is the same as the first, except the
stage index change is positive. These favor positive
compared to negative change even more strongly, 164
compared to 2, with 70 indeterminate. Thus, roughly
half (535) of the 1,032 counties with EDA RLF loan
activity show positive changes in the diversification
and import-dependence indices and negative changes
in the earnings per worker index. Table 2a

Next in frequency (134 of 1,032 counties) is a posi-
tive change in diversification and negative change in
the other individual indices. These favor a negative
change in the composite index by roughly 7 to 1, with
76 indeterminate.

Following in frequency (61 of 1,032 counties) is the
case of a negative change in the stages index and
positive change in the other three individual indices.
The table shows 42 of these in counties with a posi-
tive change in the composite index, 19 indeterminate,
and zero negative. In no county is a negative change
in the economic stage index sufficient to outweigh
positive changes in the other three indices.

Next in frequency (59 of 1,032 counties) are nega-
tive changes in the economic stage and import-de-
pendence indices coupled with positive changes in
the diversification index and in earnings per worker.
These favor negative composite index changes by 11
to 6, with 42 indeterminate counties.

Following in frequency (51 of 1,032 counties) are
the cases of positive changes in the diversification
and economic stage indices and negative changes in
earnings per worker and the import-dependence in-
dex. These are evenly split between negative and posi-
tive changes in the composite index, seven counties
each, with 37 counties indeterminate.



Table 3
Analysis of Economic Structural Change Index Combinations

Sign of Individual Index Change

Economic
Diversification Earnings Economic Import
Index per Worker Stage Index Dependence

Total

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Next in frequency (43 of 1,032 counties) is indeter-
minate change in any of the economic structural indi-
ces. This is the situation in counties where EDA RLF
loan recipients indicated no creation or retention of jobs,
and all of these are thereby counted indeterminate. These
are all situations where the loan was too recent at the
time of monitoring to have produced jobs.

The remaining rows track the other 154 of 1,032 coun-
ties. One of these rows demonstrates all positive in-
dividual index changes, occurring in 42 counties, re-
sulting in 33 counties with a positive composite index
change and nine indeterminate. Another captures the
case of all negative individual index changes, occur-
ring in 23 counties, with a negative composite index

County Count by Sign of the Composite Index

Positive Negative Indeterminate  Total
153 11 130 294
164 2 70 236

51 76 134

42 19 61
11 42 59

37 51

43 43

33 42
15 24

20 23

14 22

16

10 14

431 123 478 1,032

change in 20 counties and three indeterminate. Other
rows are self-explanatory.

An analysis of Table 3 provides the following gen-
eral picture: Most counties respondto EDA RLF loans
with a positive change in economic diversification
and a negative change in earnings per worker. There
is also considerable tendency for RLF loans to fos-
ter a positive change in the import-dependence in-
dex. Further, in combining individual indices to form
the composite index, positive changes tend to over-
whelm negative changes. This is reflected in: (1) the
larger number of significant positive compared to
negative composite index changes shown in Table 2b,
and (2) the average county significant positive com-
posite index change shown in Table 1.
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Table 4a
Effect of Positive Change on the Composite Economic Structural Change Index

Composite Index

Composite Index

Composite Index

Positive Change Significantly Positive Significantly Negative Indeterminate Totals
Economic Diversification Index 412 82 390 884
Earnings per Worker Index 98 21 88

Economic Stage Index 217 19 160 396
Import Dependence Index 374 16 636

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Table 4b
Effect of Negative Change on the Composite Economic Structural Change Index

Composite Index Composite Index Composite Index
Positive Change Significantly Positive Significantly Negative Indeterminate Totals
Economic Diversification Index 19 41 45 105
Earnings per Worker Index 333 102 347 782
Economic Stage Index 214 104 275 593
Import Dependence Index 57 107 189 353

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Analysis of Economic
Structural Change
Combinations by Type

Tables 4a and 4b provide still another perspective on
economic structural change combinations. Table 4a
considers the sign of change in the composite index
given only positive changes (significant or not) in the
four individual indices. Table 4b considers the oppo-
site case, where individual indices show only nega-
tive changes (significant or not).

Economic Diversification

Table 4a’s first row shows the sign of the composite
index given a positive change in the diversification
index: The far-right “Totals” column illustrates that
884 of the 1,032 counties showed a positive change
in the diversification index. Table 2a indicates 43
counties with “No Effect”; these are excluded from

Table 4a. The remaining 105 counties (1,032 - 884 -
43 = 105) evidenced a negative diversification index
change, and these are shown in the first row of
Table 4b.

Of the counties with positive diversification index
change (884—Table 4a), nearly half (412) showed a
significant positive change in the composite index.
The rest are distributed between significantly nega-
tive composite index changes (82) and indeterminate
composite index changes (390). This is contrasted
with counties experiencing negative diversification
index changes, shown on the first row of Table 4b.
Of the counties with negative diversification index
change (105), only 19 showed a significantly posi-
tive change in the composite index. Remaining coun-
ties are spread nearly evenly between significantly
negative composite index changes (41) and indeter-
minate composite index changes (45).



Comparing the economic diversification index rows
with the other index rows in Table 4a and Table 4b
reveals that a positive change in the diversification
index is the most common response of counties to
EDA RLF loans, in terms of both total counties (884
of 1,032) and significant positive change in the com-
posite index (412 counties). 4 positive change in the
diversification index might therefore be judged the
best predictor of a significant positive change in the
composite index. Table 3 shows 431 counties with a
significant positive change in the composite index.
Of'these, 412 show a positive change in the diversifi-
cation index (Table 4a), whereas only 19 show a nega-
tive change in the diversification index (Table 4b).

Earnings per Worker

Counties with negative changes in earnings per worker
far outnumber those with positive changes in that
category, 782 to 207. Nonetheless, of those counties
with a negative change in earnings per worker, a large
share at the same time expressed significant positive
change in the composite index; 333 of the 782.

The chief conclusion afforded by Table 4a and
Table 4b is that while RLF loans can reduce average
earnings per worker, their positive effect on other
indices (particularly on diversification but also im-
port dependence) usually more than compensates.
And, of course, the creation and retention of local
jobs is of even more fundamental importance.

Economic Stage

The effect of RLF loans on the economic stage index
is less predictable. Stage indices are more likely to
decrease than increase, but the numbers in each cat-
egory are much closer: 593 counties with RLF loans
show decreasing economic stage indices (Table 4b)
compared to 396 counties with increasing economic
stage indices (Table 4a).

The effect on the composite index of a given change
in the economic stage index is also less predictable.
Roughly one-third (214 of 593) of the counties show-
ing a decline in the economic stage index (Table 4b)
nonetheless show a significant positive change in the
composite index. The portion of counties with both a
positive change in the economic stage index and a
significant positive change in the composite index is
more than one-half (217 of 396).

The chief conclusion afforded by Tables 4a and 4b
and the economic stage index is as follows: While
RLF loans tend to negatively impact the economic
stage index by roughly a 3 to 2 margin (593 to 396),
a negative change in the economic stage index is a
poor predictor of a significant negative change in
the composite index. In other words, RLF loans that
produce negative change in the economic stage in-
dex more often produce overall positive change in
the composite index.

Import Dependence

The impact of RLF loans on import dependence is
positive at a roughly 2 to 1 ratio, with 254 counties
(25 percent) significantly positive compared to 101
counties (10 percent) that are significantly negative
(Table 2b). More telling is the impact of positive
changes in import dependence on the sign of the com-
posite index (Table 4a and Table 4b): there is a closer
association between counties with positive changes
in import dependence and counties with positive
changes in the composite index than is the case with
any other individual index except the diversification
index. In forming the composite index, the import de-
pendence index plays a significant role in overcom-
ing the generally negative effect of RLF loans on earn-
ings per worker.

Broad conclusions from Tables 4a and 4b are as fol-
lows: First, a positive change in the diversification
index is the best predictor of a significant positive
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change in the composite index; RLF loans have an
overwhelmingly positive impact on economic diver-
sification. Second, RLF loans tend to reduce earn-
ings per worker; however, their positive impact on
the other indices, most dramatically on diversifica-
tion but also on import dependence, more than com-
pensate. Third, although the effects of RLF loans on
the economic stage index is more negative than posi-
tive, the magnitudes tend to be small, as does the
role of the economic stage index in determining the
sign of change in the composite index: A negative
change in the economic stage index is a poor predic-
tor of a significant negative change in the composite
index. Finally, while the impact of RLF loans on the
import-dependence index is generally positive, the
magnitudes also tend to be small. Nonetheless, posi-
tive changes in the import-dependence index play an
important role in overcoming the generally negative
effect of RLF loans on earnings per worker.

Economic Structural Change
by County Type

Table 5 sorts index outcomes by loan and county char-
acteristics. Rows consider each index as positive,
negative, or indeterminate. The first column shows
the number of counties in each category (these counts
are also shown in Table 2b). The remaining columns
display loan and county characteristics.

The second through fourth columns in Table 5 present
data regarding the RLF loans—average cumulative
amounts, number of loans, and so on. The next two
columns show information on RLF job effects (aver-
age jobs created or retained) and the average multi-
plier effect. The next two columns deal with the size
of the counties: One shows the average number of
industrial sectors; the other shows average total jobs
in the counties. The final column indicates the rela-
tive magnitude of the effect on jobs, presenting jobs

created/retained by RLF loans as a percentage of all
county jobs.

Indeterminate Change

The first item to scrutinize in Table 5 is county char-
acteristics that tend to be associated with an indeter-
minate index change. The table indicates that RLF
loans are too small, at least relative to large county
size, to affect structural change one way or the other
in these counties. Table 5 illustrates that indetermi-
nate counties tend to be larger than average in terms
of total jobs and number of industries, and smaller
than average in terms of RLF job effects. Thus, in
these counties there is a small job change against a
large job base. These counties also tend to have the
smallest total loan amount from all sources. Further-
more, the indeterminate counties tend to have the few-
est average number of RLF loans and the smallest
multiplier effects. An indeterminate impact on struc-
tural change is thus primarily a matter of scale, i.e.,
insufficient job effects given the job base of the host
county.

Economic Diversification

As shown in Table 5 and elsewhere, the most com-
mon significant response to RLF loans is a positive
change in the diversification index. Similarly, the least
common response is a significant negative change in
the diversification index. It is instructive to compare
characteristics of positive change counties with those
of negative change counties.

Compared to negative change counties, counties with
positive change have higher RLF loan and total loan
amounts, a larger number of RLF loans, and a greater
average job effect. The 25 counties showing a nega-
tive change are the smallest of any category in Table 5,
averaging 5,283 jobs, compared to an average of
22,402 jobs for positive change counties. Thus, in
the negative change counties, the relative impact of



Table 5
Economic Structural Change Indices According to Size of Job Impact and Characteristics
of Counties and RLF Loans

Number Average Sum

of of RLF Loan Average Total Financing
Counties Amounts in a Number Packagesina Average

Average Sum of Job

Average Change
Number Average Percent of

by Index  County of County Job Average of Total Jobs Total Jobs
Index Change Change ¢ Loans [6)) Effect Multiplier Sectors in County (%)
Diversification 376 1,979,463 16 14,724,838 722 1.95 112 22,402 3.22
Diversification Indet 631 880,481 4,326,665 177 1.59 143 91,731 0.19
Diversification 771,130 4,558,044 1.35 5,283 8.45
E per W 52 1,567,919 21,808,642 756 1.94 101 10,339 7.32
E per W 653 1,203,504 10 7,153,831 286 1.77 145 92,831 0.31
E per W 327 1,381,406 13 7,874,968 515 1.84 105 16,149 3.19
Stage 60 822,924 4,388,876 1.63 5,404 5.44
Stage Indet 820 1,019,150 10 4,909,962 250 1.68 137 76,478 0.33
Stage 152 2,855,664 18 26,915,226 1,132 2.02 113 22,375 5.06
Import 101 1,734,406 11 18,777,723 836 1.79 111 21,926 3.81
Import Indet 677 792,168 3,723,425 161 1.58 136 80,712 0.20
Import 2,392,389 15,603,571 1.98 123 37,719 2.10
Composite 431 1,797,097 15 10,847,663 552 191 119 32,730 1.69
Composite Indet 478 791,480 5,441,393 153 1.61 146 104,370 0.15
Composite 123 1,351,738 8,977,946 679 1.76 107 19,852 3.42

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

RLF loans, i.e., the change in jobs as a percentage of
total jobs, is greatest (8.45 percent) of all counties shown
in the table. A negative change in diversification in the
very small counties occurs in cases where RLF loans
reinforce the county’s already-dominant industry.

Earnings per Worker

A search for county characteristics that might explain
changes in earnings per worker is inconclusive. The
negative change counties tend to be slightly larger
than the positive change counties, and the relative
impact of jobs is greater in positive change counties.
One feature that does stand out is the greater RLF
loan-leverage ratio in positive change counties (where
roughly $1.6 million of EDA RLF loan engenders
nearly $22 million in total loans), but this may be
coincidental.

Economic Stage

Despite its apparent similarity to the diversification
index, the characteristics of the economic stage in-
dex counties appear just the reverse of the diversifi-
cation index counties. With the stage index, positive
changes occur with smaller RLF and total loan
amounts, and they occur in the smaller counties. This
would result in a different collection of small coun-
ties, one where the job changes occur in existing or
new higher-stage industries. County and loan char-
acteristics appear to be of limited significance in de-
termining the impact of RLF loans on economic stage.

Import Dependence
As with the other indices, the county characteristics

shown in Table 5 are not particularly helpful in ex-
plaining the effect of RLF loans on import depen-



dence. A change in this index depends on the mosaic
of industries and interindustry linkages in a county,
and the degree to which the jobs created by the RLF
loans fill holes in this industry mosaic. None of these
effects are readily apparent in Table 5.

Composite Economic Structural
Change

Significant positive changes in the composite index
tend to occur in the larger counties (32,730 jobs for
positive change counties compared to 19,852 jobs
for negative change counties). At the same time, the
Jjob effect in the positive change counties is actually
slightly less than in the negative change counties (552
compared to 679). Accordingly, the average relative job
change is less (1.69 percent compared to 3.42 percent).

County and loan characteristics only partially ex-
plain the response of economic structural change
indices to RLF loans. The one exception is an expla-
nation of the indeterminate counties. These clearly
tend to be larger counties where the magnitude of
the loans and related effects are simply too small,
relative to the employment size of the counties, to have

a significant impact on economic structure.

Economic Structural Change
by Region

Tables 6 through 17 examine relative results broken
out by the six EDA regions. Tables 6 through 11 are
regional counterparts to the all-county-average
Table 1. Tables 12 through 17 (each in two parts, a
and b) are regional counterparts to the all-county-ac-
counting Table 2. Tables 6 and 12 refer to structural
changes in EDA’s Philadelphia Region; Tables 7 and
13 refer to the Atlanta Region; Tables 8 and 14 to the

Denver Region; Tables 9 and 15 to the Chicago Re-
gion; Tables 10 and 16 to the Seattle Region; and
Tables 11 and 17 to the Austin Region.

From the average-county perspective shown in Tables
6 through 11, all six EDA regions showed a positive
change in the composite index, though the change in-
dicated in the Atlanta Region (0.01 percent) and the
Austin Region (0.19 percent), were not significant
using the 0.25 percent threshold. The Seattle Region
showed the greatest positive change in the composite
index (0.46 percent), followed by the Chicago Region
(0.43 percent), the Denver Region (0.42 percent), and
the Philadelphia Region (0.26 percent).

Tables 12 through 17 provide an accounting of the
counties by region also by structural change outcome.
The patterns in these tables follow the general pat-
tern for the nationwide analysis shown in Table 2.
Counties with significant positive change in diversi-
fication indices far outnumber counties with signifi-
cant negative changes. Earnings per worker decline
in many more counties than increase. Counties with
significant negative change in economic stage indi-
ces outnumber counties with significant positive
changes by a substantial margin. Counties with sig-
nificant positive change in the import dependence
index outnumber counties with significant negative
change (Table 2a and Table 2b). All regions display a
substantially larger number of counties with a signifi-
cant positive change in the composite index. Note that
EDA Atlanta and Austin regions, which display inde-
terminate composite index changes from the average-
county perspective (Table 7 and Table 11) show gen-
erally larger numbers of indeterminate index-change
counties compared to the other regions (Table 13b and
Table 17b).



Table 6
Average Loan Summary and Economic Structural Change Analysis—
Philadelphia Region Counties

Loan Moneys and Employment Creation

Loans Summary Jobs Summary (created/retained
RLF $ 2,680,425 | Direct 538
Other Public $ 2,199,206 Indirect 498
Private $ 11,255,086 Total 1037
New Equity $ 1,306,229 Multiplier 1.93
Total $ 17,440,946
Loan-Leverage Ratio 5.5:1
EDA Cost $ 836,047 EDA Cost per $1,553
Direct Job
Total Investment $20.86 EDA Cost per $807
r EDA Dollar Total Job
Baseline Industry and Employment Analysis*
SIC Business Types Before After A A%
in County (4-Digit)
Total Before After A A%
Employment
Economic Structural Change Analysis
Before After A%
Diversification Index
Earnings per Before After A%
Worker ($1,000) $ 31.07
Economic
Stage Index
Import-
Dependence
Index™*
Summary of Indices Composite

Economic Structural
Change Index

1 of 4 indices show
positive structural change

*Baseline industry count and employment are from 1993

**The sign of the import-dependence index is reversed, so a positive index change will indicate a positive economic
structural change

pos= positive economic structural change

neg= negative economic structural change

ind= indeterminate economic structural change

Source: Rutgers CUPR-EDA RLF Database 2000.



Table 7

Average Loan Summary and Economic Structural Change Analysis—
Atlanta Region Counties

Loan Moneys and Employment Creation
Loans Summary

RLF
Other Public
Private
New Equity
Total
Loan-Leverage Ratio

EDA Cost

Total Investment
r EDA Dollar

$ 905,683 |
$ 496,419
$ 2,003,139
$ 609,294
$ 4,014,536
3.4:1

$ 238,003

$16.87

Baseline Industry and Employment Analysis*

Jobs Summary (created/retained)

SIC Business Types
in County (4-Digit)

Total
Employment

Diversification Index

Earnings per
Worker ($1,000)

Economic
Stage Index
Import-
Dependence
Index**

Summary of Indices
0 of 4 indices show
positive structural change

Before

Before

Before

Before

31.24%

*Baseline industry count and employment are from 1993
**The sign of the import-dependence index is reversed, so a positive index change will indicate a positive economic

structural change

pos= positive economic structural change
neg= negative economic structural change
ind= indeterminate economic structural change

Source: Rutgers CUPR-EDA RLF Database 2000.

Direct 155
Indirect 81
Total 236
Multiplier 1.52
EDA Cost per
Direct Job
EDA Cost per
Total Job
After A
After A
After A%
After A%
31.21%
Composite

Economic Structural
Change Index

$1,535

$1,010

A%

A%



Table 8
Average Loan Summary and Economic Structural Change Analysis—
Denver Region Counties

Loan Moneys and Employment Creation

Loans Summary Jobs Summary (created/retained)
RLF $ 679,758 | Direct 136
Other Public $ 593,304 Indirect 119
Private $ 5,380,968
New Equity $ 1,518,406 Multiplier 1.88
Total $ 8,172,436
Loan-Leverage Ratio 11.0:1
EDA Cost $119,878 EDA Cost per $879
Direct Job
Total Investment $68.17 EDA Cost per $469
r EDA Dollar Total Job
Baseline Industry and Employment Analysis*
SIC Business Types Before After A A%
in County (4-Digit)
Total Before After A A%
Employment

Economic Structural Change Analysis

Before After A%
Diversification Index
Earnings per Before After A%
Worker ($1,000)
Economic
Stage Index
Import-
Dependence
Index**
Summary of Indices Composite
1 of 4 indices show Economic Structural
positive structural change Change Index

*Baseline industry count and employment are from 1993

**The sign of the import-dependence index is reversed, so a positive index change will indicate a positive economic
structural change

pos= positive economic structural change

neg= negative economic structural change

ind= indeterminate economic structural change

Source: Rutgers CUPR-EDA RLF Database 2000.
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Table 9
Average Loan Summary and Economic Structural Change Analysis—
Chicago Region Counties

Loan Moneys and Employment Creation

Loans Summary Jobs Summary (created/retained)
RLF $1,371,676 | Direct 308
Other Public $1,711,338 Indirect 265
Private $ 4,803,228 Total 572
New Equity $ 1,614,669 Multiplier 1.86
Total $ 9,500,911
Loan-Leverage Ratio 5.9:1
EDA Cost $ 287,307 EDA Cost per $934
Direct Job
Total Investment $33.07 EDA Cost per $502
EDA Dollar Total Job
Baseline Industry and Employment Analysis*
SIC Business Types Before After A A%
in County (4-Digit)
Total Before After A A%
Employment 72,174

Economic Structural Change Analysis

Before After A%
Diversification Index
Earnings per Before After A%
Worker ($1,000)
Economic
Stage Index
Import-
Dependence Before
Index**
Summary of Indices Composite
1 of 4 indices show Economic Structural
positive structural change Change Inde

*Baseline industry count and employment are from 1993

*The sign of the import-dependence index is reversed, so a positive index change will indicate a positive economic
structural change

pos= positive economic structural change

neg= negative economic structural change

ind= indeterminate economic structural change

Source: Rutgers CUPR-EDA RLF Database 2000.



Table 10
Average Loan Summary and Economic Structural Change Analysis—
Seattle Region Counties

Loan Moneys and Employment Creation

Loans Summary Jobs Summary (created/retained
RLF $ 1,822,936 | Direct 214
Other Public $ 717,484 Indirect 165
Private $ 3,755,281 Total 379
New Equity $ 1,335,020 Multiplier 1.77
Total $ 7,630,721
Loan-Leverage Ratio 3.2:1
EDA Cost $ 366,084 EDA Cost per $1,709
Direct Job
Total Investment $20.84 EDA Cost per $965
r EDA Dollar Total Job
Baseline Industry and Employment Analysis*
SIC Business Types Before After A A%
in County (4-Digit)
Total Before After A A%
Employment 122,001

Economic Structural Change Analysis

Before After A%
Diversification Index
Earnings per Before After A%
Worker ($1,000) $31.13
Economic
Stage Index
Import-
Dependence
Index** 28.76%
Summaryv of Indices Composite
1 of 4 indices show Economic Structur
positive structural change Change Inde

*Baseline industry count and employment are from 1993

**The sign of the import-dependence index is reversed, so a positive index change will indicate a positive economic
structural change

pos= positive economic structural change

neg= negative economic structural change

ind= indeterminate economic structural change

Source: Rutgers CUPR-EDA RLF Database 2000.
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Table 11
Average Loan Summary and Structural Change Analysis—
Austin Region Counties

Loan Moneys and Employment Creation

Loans Summary Jobs Summary (created/retained)
RLF $ 608,644 | Direct 95
Other Public $ 370,989 Indirect 50
Private $ 1,948,732
New Equity $ 421,800 Multiplier 1.53
Total $ 3,350,165
Loan-Leverage Ratio 4.5:1
EDA Cost $ 229,140 EDA Cost per $2,417
Direct Job
Total Investment $14.62 EDA Cost per $1,580
EDA Dollar Total Job
Baseline Industry and Employment Analysis*
SIC Business Types Before After A A%
in County (4-Digit)
Total Before After A A%
Employment

Economic Structural Change Analysis

Before After A%
Diversification Index
Earnings per Before After A%
Worker ($1,000)
Economic
Stage Index
Import-
Dependence
Index**
Summary of Indices Composite
0 of 4 indices show Economic Structur
positive structural change Change Inde

*Baseline industry count and employment are from 1993

**The sign of the import-dependence index is reversed, so a positive index change will indicate a positive economic
structural change

pos= positive economic structural change

neg= negative economic structural change

ind= indeterminate economic structural change

Source: Rutgers CUPR-EDA RLF Database 2000.



Philadelphia

Table 6 shows average-county results for the Phila-
delphia region; it demonstrates a pattern and magni-
tude of effects close to the national averages shown
in Table 1. While the county averages of both the RLF
and total loan amounts are roughly double their na-
tional counterparts, the regional average of total jobs
is likewise nearly double, so the relative effects are
close. The Philadelphia region’s similarity to the na-
tional average is echoed in Table 12, which shows
the relative pattern of negative and positive change
counties shown for all regions in Table 2.

Atlanta

Table 7 provides average-county results for the At-
lanta region, one of the two regions showing an inde-
terminate change in the composite index. The total
job change effect of RLF loans is a little more than
half the national average, 236 compared to the 420
shown in Table 1. At the same time, however, this
change amounts to nearly 0.59 percent of all jobs,
which is somewhat below the national change of
0.65 percent shown in Table 1.

Atlanta’s low composite index change is due to neu-
tralizing effects of factors in the individual indices.
In particular, the diversification index increased, but
by less than the national average shown in Table 1.
At the same time, the economic stage index declined
by slightly more than the national average. Earnings
per worker declined by much more than the national
average. Finally, as in the case of the national aver-
age, the import dependence index went down, signi-
fying positive economic structural change, but it de-
clined by a smaller amount in the Atlanta region, thus
contributing less to a positive composite index change.
The result of all these factors combined is a small
positive composite index change of 0.01 percent, in-
determinate by the significance level set for this re-
search. These differences are generally mirrored in

Table 13, the accounting of counties for the Atlanta

region.
Denver

Table 8 contains average-county results for the Den-
ver region. This region displays the third-largest posi-
tive change in the composite index (0.42 percent) of
any of the six EDA regions. Counties in the Denver
region receiving RLF loans are smaller in total em-
ployment than counties in any of the other EDA re-
gion, 27,188 jobs compared to the national average
of 64,797 jobs. Denver counties also exhibit the sec-
ond-largest relative job change resulting from RLF
loans, 0.95 percent. It is difficult given the informa-
tion in Table 8 to ascertain how this region differs
from the others. As illustrated in Table 14b, a larger
share of Denver counties show significant positive
change in the composite index (47 percent) compared
to the nation (42 percent).

Comparing Table 8 for the Denver region with Table 1
for all regions reveals that the greatest single differ-
ence is attributable to the economic stage index. Spe-
cifically, while the economic stage index declines
nationwide (Table 1) and in all of the other five re-
gions, it goes up in the Denver region. The point
spread between the usual negative and Denver’s posi-
tive, and the effect this has on the composite index,
explains the relatively high composite index for this
region.

Chicago

Table 9 depicts average-county results for the Chi-
cago region, while Table 15 provides an accounting
of counties according to index change. Inspection of
these two tables reveals results that generally paral-
lel those shown for the Seattle region (Tables 10 and
16) and nationwide (Table 1 and Tables 2a and 2b).



Table 12a
Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index No Threshold on Index Values—

Philadelphia Region
Composite
Economic Import Economic
Diversification Earnings per  Economic Stage Dependence Structural
Index Worker Index Index Index Change Index
Number Number Number Number Number
of of of of of
Counties %  Counties % Counties %  Counties %  Counties %
Negative Economic
Structural Change
Indicated 119 79 119 79 48 32 32 21
No Effect
Positive Economic
Structural Change
Indicated 139 93 28 19 28 19 99 66 115 77
Total 150 100 150 100 150 100 150 100 150 100
Source: Economic Modeling Specialists Incorporated (EMSI) 2000.
Table 12b

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index Threshoid Applied to Index Values—
Philadelphia Region

Composite
Economic Import Economic
Diversification Earnings per Economic Stage Dependence Structural
Index Worker Index Index Index Change Index
Number Number Number Number Number
of of of of of
Counties %  Counties % Counties % Counties % Counties %

Negative Economic

Structural Change
Indicated 42 28 36 24 23 15 19 13
Indeterminate Effect 79 53 103 69 111 74 91 61 69 46
Positive Economic
Structural Change
Indicated 68 45 36 24 62 41
Total 150 100 150 100 150 100 150 100 150 100

Source: Economic Modeling Specialists Ihcorporated (EMSD) 2000.

Seattle Austin
Table 10 provides average-county results for the Se-
attle region. Comparison of Table 9 with nationwide
Table 1 shows the two generally parallel each other.

Table 11 provides average-county results for the Aus-
tin region. Austin is one of two EDA regions show-
ing an indeterminate change in the composite index.



Table 13a
Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index No Threshold on Index Values—
Atlanta Region

Composite
Economic Import Economic
Diversification Earnings per  Economic Stage Dependence Structural
Index Worker Index Index Index Change Index
Number Number Number Number Number
of of of of of

Counties %  Counties % Counties %  Counties %  Counties %

Negative Economic

Structural Change

Indicated 34 13 197 77 147 58 90 35 68 27
No Effect 19 19 19 19 19

Positive Economic

Structural Change

Indicated 202 79 39 15 89 35 146 57 168 66
Total 255 100 255 100 255 100 255 100 255 100

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Table 13b
Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index Threshold Applied to Index Values—

Atlanta Region
Composite
Economic Import Economic
Diversification Earnings per ~ Economic Stage Dependence Structural
Index Worker Index Index Index Change Index
Number Number Number Number Number
of of of of of

Counties %  Counties % Counties % Counties %  Counties %

Negative Economic

Structural Change
Indicated 17 62 24 43 17 34 13 40 16
Indeterminate Effect 154 60 182 71 198 78 173 68 128 50
Positive Economic
Structural Change
Indicated 84 33 11 14 48 19 87 34
Total 255 100 255 100 255 100 255 100 255 100

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

In this case, the indeterminacy can be explained by close to the U.S. average shown in Table 1, 64,797.
the small size of the total job effect relative to the  Yet the RLF job effect in Austin is only 145, the small-
large employment base of the average county. The  est of any region, compared to 420 jobs in the na-
average county in the Austin region has 55,866 jobs,  tional average. This rather small job effect can be at-



Economic
Diversification
Index

Number
of
Counties %

Negative Economic
Structural Change
Indicated 21 10

No Effect

Positive Economic
Structural Change
Indicated

Total

193 88
219 100

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Table 14a
Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index No Threshold on Index Values—
Denver Region

Earnings per
Worker Index

Number
of
Counties %

Economic Stage

Index

Number
of
Counties %

168 77 98 45

46 21 116 53

219 100 219 100
Table 14b

Import
Dependence
Index

Number
of
Counties %

69 32
145 66
219 100

Composite

Economic

Structural
Change Index

Number
of
Counties %

42 19
172 79
219 100

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index Threshold Applied to Index Values—

Economic
Diversification
Index

Number
of
Counties %

Negative Economic
Structural Change
Indicated

Indeterminate Effect 135 62

Positive Economic
Structural Change
Indicated 81 37

Total 219 100

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Denver Region
Earnings per Economic Stage
Worker Index Index
Number Number
of of
Counties % Counties
25 20
155 71 177 81
10 22 10
219 100 219 100

tributed to Austin’s relatively small RLF loan amount

and total loan amounts compared to the national case.
Table 17 provides an accounting of counties by struc-
tural change effect for the Austin region. The patterns

Import
Dependence
Index

Number
of

%  Counties %

21 10
142 65
56 26
219 100

Composite

Economic

Structural
Change Index

Number
of
Counties %

18

98 45
103 47
219 100

generally follow those nationwide, though the per-
centages of indeterminate individual indices are much

larger.



Table 15a

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index No Threshold on Index Values—
Chicago Region

Economic Import
Diversification Earnings per Economic Stage Dependence
Index Worker Index Index Index
Number Number Number Number
of of of of
Counties Counties % Counties %  Counties %
Negative Economic
Structural Change
Indicated 12 103 64 95 59 38 24
No Effect 13 13 13 13
Positive Economic
Structural Change
Indicated 135 84 28 52 33 109 68
Total 160 100 160 100 160 100 160 100
Source: Economic Modeling Specialists Incorporated (EMSI) 2000.
Table 15b

Composite

Economic

Structural
Change Index

Number
of
Counties %

27 17
13
120 75
160 100

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index Threshold Applied to Index Values—

Chicago Region
Economic Import
Diversification Earnings per  Economic Stage Dependence
Index Worker Index Index Index
Number Number Number Number
of of of of

Counties %  Counties % Counties %  Counties %

Negative Economic

Structural Change

Indicated 39 24 26 16 14
Indeterminate Effect 86 54 105 66 127 79 89 56
Positive Economic

Structural Change

Indicated 70 44 16 10 57 36
Total 160 100 160 100 160 100 160 100

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Composite

Economic

Structural
Change Index

Number
of
Counties %

14
40
82 51
160 100



Table 16a

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index No Threshold on Index Values—

Seattle Region
Economic Import
Diversification Earnings per  Economic Stage Dependence
Index Worker Index Index Index
Number Number Number Number
of of of of

Counties %  Counties % Counties %  Counties %

Negative Economic
Structural Change
Indicated 14 10 112 82 74 54 35 26

No Effect

Positive Economic
Structural Change
Indicated 121 89 23 17 61 45 100 74

Total 136 100 136 100 136 100 136 100
Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Table 16b

Composite

Economic

Structural
Change Index

Number
of
Counties %

29 21
106 78
136 100

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index Threshold Applied to Index Values—

Seattle Region
Economic Import
Diversification Earnings per ~ Economic Stage Dependence
Index Worker Index Index Index
Number Number Number Number
of of of of
Counties %  Counties % Counties %  Counties %
Negative Economic
Structural Change
Indicated 29 21 14 10 13 10
Indeterminate Effect 86 63 103 76 111 82 82 60
Positive Economic
Structural Change
Indicated 47 35 11 41 30
Total 136 100 136 100 136 100 136 100

Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Composite

Economic

Structural
Change Index

Number
of
Counties %

12

59 43

65 48
136 100



Table 17a

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index No Threshold on Index Values—

Austin Region
Economic Import
Diversification Earnings per  Economic Stage Dependence
Index Worker Index Index Index
Number Number Number Number
of of of of

Counties %  Counties % Counties %  Counties %

Negative Economic
Structural Change

Indicated 79 57 51 47 4?2
No Effect

Positive Economic
Structural Change
Indicated 103 92 53 47 63

Total 112 100 112 100 112 100 112 100
Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Table 17b

Composite

Economic

Structural
Change Index

Number
of
Counties %

29 26
81 72
112 100

Summary Results of Four Economic Structural Change Measures and Composite
Economic Structural Change Index Threshold Applied to Index Values—

Austin Region
Economic Import
Diversification Earnings per  Economic Stage Dependence
Index Worker Index Index Index
Number Number Number Number
of of of of

Counties %  Counties % Counties %  Counties %

Negative Economic

Structural Change
Indicated 13 12 13 12 10
Indeterminate Effect 87 78 93 83 96 86 87 78

Positive Economic
Structural Change
Indicated 25 22 15 13

Total 112 100 112 100 112 100 112 100
Source: Economic Modeling Specialists Incorporated (EMSI) 2000.

Composite

Economic

Structural
Change Index

Number
of
Counties %

75 67
28 25
112 100






Summary and Conclusions

RLF Loans and Economic
Structural Change

The literature on economic development offers four
measures of structural change that are quantified and
applied to the present analysis: economic diversifi-
cation, earnings per worker, economic stage, and
import dependence. These individual indices mea-
sure different factors and therefore operate indepen-
dently and often in different directions. A composite
index is formulated, permitting the summation of the
four separate indices into a single measure of struc-
tural change.

Positive Economic Structural
Change

According to the composite index and the level of
significance set for this study, RLF loans create sig-
nificant positive economic structural change in
42 percent of the counties where they are utilized.
Their effect is indeterminate in 46 percent of the coun-
ties and negative in 12 percent of the counties.

RLF loans create significant positive economic struc-
tural change, on average nationwide, in the counties
where they occur. The composite index in the aver-
age county with RLF loan activity is estimated to be
0.27 percent greater as a result of those loans, above
the 0.25 percent level set for minimum significance.

Indeterminate Economic Structural
Change

The economic structural change analysis relies on di-
rect job impacts as reported by RLF loan recipients,
plus an estimate of indirect job impacts obtained
through a county-level input-output model. The ap-
proach is not conjectural, but the kinds of objective
measures of significance available in statistical analy-
sis are not generally available here. Nonetheless, some
minimum floor of significance is required to segre-
gate counties where effects are too small to be mean-
ingful. The significance level chosen for this analysis
is a 0.25 percent change in a structural change index,
either positive or negative. Index changes between
-0.25 percent and +0.25 percent are judged to be “in-
determinate.”

An examination of the counties in the indeterminate
composite index category reveals that they tend to be
the larger counties, roughly three to five times larger
in terms of total jobs than the typical county showing
a significant composite index change, positive or
negative. The percentage change in total jobs brought
about by RLF loans is 0.15 percent in indeterminate
counties, compared to 10 to 15 times more (2 per-
cent to 3 percent) in significant composite index
change counties.

Total RLF loan amounts, number of loans, and total
all-source loan amounts all tend to be substantially
lower in counties with an indeterminate change in the
composite index. The conclusion is that where RLF



loans and related effects are small relative to county
size, their impact on economic structural change is
likely to be too small to be meaningful.

Negative Economic Structural
Change

In 12 percent of the 1,032 counties with RLF loan
activity, the result of that activity is to bring about a
negative change in economic structure as measured
by the composite index. An important question posed
by the analysis is this: Are these counties in any sense
worse off for this negative turn in the composite in-
dex value?

The indexing method employed in this analysis has a
certain asymmetry about it: It is easier to describe a
positive structural change as good for a location than
it is to describe a negative structural change as bad
for a location. /t might be better to view negative struc-
tural change counties as the result of current trends
in the presence of increased numbers of jobs.

Economic Structural Change by
EDA Region

RLF loans create significant positive economic struc-
tural change in a large number of counties in each
of the six EDA regions. However, the average county
composite index change appears indeterminate for
the Atlanta and Austin EDA regions. In Austin, the
indeterminate change can generally be attributed to
the small size of the RLF loan effort relative to the
size of the average loan-receiving county. In Atlanta,
the indeterminate change generally results from off-
setting changes in the individual component indices.

The economic structure of the Seattle region appears
to have experienced the greatest positive change as a
result of RLF loans, with a positive change in the
average-county composite index of 0.46 percent. The
region also shows a large share, 48 percent, of indi-

vidual counties with a significant positive change in
the composite index. The results indicated for the
Seattle region can be largely attributed to the sub-
stantial size of RLF and other loans relative to the
size of its average loan-receiving county.

Types of Economic Structural
Change

Economic Diversification

The most predictable effect of RLF loans is to in-
crease economic diversification in the counties where
they are utilized. While 61 percent of the 1,032 coun-
ties with RLF loan activity showed an indeterminate
effect from RLF loans, 36 percent showed a signifi-
cant positive change in economic diversification. Only
25 counties (2 percent) showed a significant nega-
tive change in the economic diversification index. The
effect of RLF loans on economic diversification is
also essentially uniform across EDA regions.

Earnings per Worker

The effect of EDA RLF loans on earnings per worker
is very small, usually indeterminate. As a general rule,
to impact significantly, the jobs contributing to a
change in earnings per worker must pay substantially
less than what the average job in the county pays.
Counties where the negative effect of RLF loans on
earnings per worker is statistically significant outnum-
ber positive-effect counties by a margin of 32 per-
cent to 5 percent. However, the effect on earnings per
worker in the remaining 63 percent of the counties is
indeterminate.

The effect of RLF loans on earnings per worker in
the average county is to reduce it by a slight but sta-
tistically significant 0.29 percent. This nationwide ef-
fect on earnings per worker would be a little over a
dollar in a $400 weekly wage. It reflects the creation



or retention of jobs paying below-average wages, not
a literal reduction of existing wages.

Economic Stage

Of the four measures of economic structure consid-
ered in this study, economic stage is the least sensi-
tive to the effects of RLF loans. Nearly 80 percent of
the 1,032 counties with RLF loan activity showed an
indeterminate change in the economic stage index.

Of counties indicating a significant change in the eco-
nomic stage index, negative changes outweighed posi-
tive changes by more than 2 to 1: 152 negative-change
counties compared to 60 positive-change counties. The
effect on the economic stage index in the national aver-
age was negative, though not significantly so.

The effect of RLF loans on the economic stage of
counties varied notably across EDA regions. The
Denver region showed a greater number of signifi-
cant positive changes in the economic stage index
than significant negative changes, and it showed a
slight positive change in its average-county economic
stage index. The Denver region also shows one of
the largest positive changes in the average composite
index. Other regions mirrored the national tendency
toward a negative change in the economic stage index.

The generally negative effect on economic stage of
RLF loans suggests that these loans tend to favor
lower-stage industries. It should be kept in mind, how-
ever, that the balance of significant negative and posi-
tive changes in the development index is closer than
some of the other individual indices, and that more
of the economic stage values are indeterminate than
is the case with any of the other indices.

Import Dependence

A significant positive change in the import-depen-
dence index, indicating a reduction in import depen-

dence, occurs in 25 percent of the counties, compared
to 10 percent of the counties showing a significant nega-
tive change. Indeterminate change in the import-depen-
dence index occurs in 66 percent of the counties.

Individual EDA regions generally reflect the nation-
wide response in this index. The Chicago region is
an exception, with more counties having positive
change in the import-dependence index. In Chicago,
significant positive change counties outnumber sig-
nificant negative change counties by a margin of
roughly 4 to 1, compared to just over 2 to 1 in the
national case.

Composite Economic Structural
Change

In considering the four indices together, as well as
their individual impacts on the composite index, the
following general picture of RLF loan impacts
emerges. RLF loans are too small relative to county
size to cause significant economic structural change
in approximately half of all counties where they oc-
cur. In the other half, significant positive change
counties outnumber significant negative change
counties roughly 4 to 1. Of the 1,032 counties with
RLF loan activity, 42 percent evidenced significant
positive structural change, whereas 12 percent evi-
denced significant negative change.

The average county with RLF loan activity experi-
ences significant positive economic structural change,
as measured by the composite index and the level of
significance chosen for this study. The six EDA re-
gions generally follow the average-region pattern,
with the exception of the Atlanta and Austin regions,
where economic structural change impacts are inde-
terminate.

The two most predictable effects of RLF loans are to
increase the economic diversity of counties and lower
earnings per worker. This suggests that RLF loans



tend to bring new industries to regions, reducing de-
pendence on any one or a handful of industrial sec-
tors. At the same time, the new industries tend to pay
wages that are lower than the county average. There
is some peril, however, in judging too harshly the cre-
ation or retention of jobs simply because it reduces
average earnings per worker. This subject is discussed
further below.

Another predictable effect of RLF loans is a slight
deterioration in economic stage, largely offset by
improvement (i.e., reduction) in import dependence.
It is important to emphasize that the impacts of RLF
loans on economic stage and import dependence are
less predictable than is the case with economic diver-
sity and earnings per worker. The numbers of signifi-
cant positive change counties and negative change
counties are much closer in the case of economic stage
and import dependence, and the number of indeter-
minate counties is generally higher: Nearly 80 per-
cent of all counties show an indeterminate change in
the economic stage index. Moreover, in the Denver
region, more counties show a significant positive
change rather than a negative change in the economic
stage index.

Bearing in mind the small margin between negative
change counties and positive change counties, the
generally negative change in the economic stage in-
dex suggests that RLF loans tend to favor lower-stage
industries—this may be a corollary to the negative
effect RLF loans tend to have on earnings per worker.
At the same time, the improvement in import depen-
dence suggests that RLF loans tend to favor indus-
tries that help counties fill their need for business in-
puts and consumer goods—and this may be a
corollary to the positive effect of RLF loans on eco-
nomic diversity.

Limitations of the Analysis

Asymmetry of Positive and
Negative Economic Structural
Change

Most economists would agree that a positive change
in any one of the four structural indices leaves the
region better off than it was before. An increase in
earnings per worker, for example, increases the in-
comes of at least some residents, while positive
changes in the other indices enhance development
prospects and position the region for growth. There
is likely less agreement, however, on the degree to
which negative index changes mark a reversal in a
region’s fortunes.

Consider the appearance of new jobs in an industry
with below-average wages that lowers regional earn-
ings per worker. The industry creates jobs and may
also lower regional unemployment. Regional income
per person may actually increase, while earnings per
worker declines. It is unlikely that a new industry—
even one paying lower than average wages—would
be anything but welcome, particularly in the distressed
counties RLF loans often target.

The same might be said for negative changes in other
indices. It is less than clear how a positive change in
jobs, though lowering the economic structural change
indices developed for this analysis, can be viewed as
an overall negative impact in a county. One could
argue that employing job seekers is the top priority;
technical quality issues are secondary.

Equal Weighting of Economic
Structural Change Indices

In forming the composite index, the four individual
component indices are equally weighted. It might,
however, be appropriate to consider some indices
more important than others, based on economic de-



velopment goals or objectives. For example, eco-
nomic diversification might be given more weight.
This could have a dramatic effect on overall findings
by making the composite index more positive as a
result of this weighting.

Economic Structural Change Index
Refinement

The economic stage index is based on an approxi-
mate classification of industrial sectors as set forth
by Parr (1999). The specific classifications appear in
Appendix 2. These sectors might be recategorized to
reflect economic structural change objectives, and
even weighted to give more importance to some sec-
tors than others, again to better reflect economic de-
velopment objectives.

Economic Corroboration of Overaill
Job Impacts

The accompanying econometric analysis seeks to pro-
vide independent corroboration of the job effects re-
ported by RLF loan recipients. As described earlier,
the econometric analysis indicated a statistically sig-
nificant effect of RLF loans on job creation in coun-
ties where loans were made. However, the general
magnitude of the effect measured econometrically was
somewhat less than that indicated by RLF loan re-
cipients. In other words, costs per job were higher.
This finding could be primarily caused by the data
distribution’s effect on mean averages employed in
the econometric analysis.

Thus, it is difficult to relate the econometric results
with the loan recipient results presented in this report
other than to point out that they both recognize the
significant and efficient impact of RLF lending on
job creation.

Strengths of the Analysis

This analysis employs a comprehensive approach. It
brings together a broad collection of structural change
and economic development viewpoints, creating a set
of comparable economic structural change measures.
The composite index combines positive and nega-
tive changes in individual indices and reduces these
to a single measure. The analysis is based on sector-
specific data, including a sector-specific input-out-
put estimate of indirect effects, and covers 1,032 coun-
ties and 23 years of RLF loan activity. This
comprehensive approach provides descriptive accu-
racy that would not be possible with a narrower ap-
proach, such as a case study format.

Enhances Future Research

EDA can use the detailed county reports to target spe-
cific counties for more in-depth study. Interrelation-
ships among the several indicators of economic struc-
tural change might be identified in this way, along
with underlying county and loan characteristics that
seem to have a bearing on economic structural change.
A set of counties with archetypical development ex-
periences might be identified and the results of the
present analysis expanded.

Provides Current Policy Insights

The findings provide direction for improving the ef-
fectiveness of the EDA RLF loan program. For ex-
ample, to better achieve economic structural change,
loans might be targeted to higher-wage-paying sec-
tors and higher economic stage industries. Similarly,
more loans might be given to counties with smaller
employment bases. Conversely, a small number of
loans targeting traditional sectors in large counties
should not be expected to achieve dramatic economic
structural change results.






Appendix 1—

Methods and Results of an
Econometric Analysis

In this report, an econometric model and a pooled
cross-section/time-series data set is used to examine
the effectiveness of EDA Revolving Loan Fund (RLF)
loans in creating new jobs or retaining existing jobs
in regional economies. The analysis begins with a
description of the data set. From there it moves to the
specification of an econometric model, describing
some interim model formulations and choosing a pre-
ferred model. In a final section, model results and
their implications are discussed. Dollar measures in
this appendix reflect a 1990 base year. Conversions
are made to the last loan year to account for inflation.

Overview

EDA requires RLF grantees to collect data on RLF
loans. Rutgers University’s CUPR has assembled this
information into a large data set, 11,600 loans issued
by 426 grantees over a period of 23 years. These loans
were made between 1976 and 1998 to applicants in
approximately one-third (1,032) of all U.S. counties.
The data set includes information on RLF loan
amounts, the term of loans, interest rates, and other
funds leveraged by the RLF activity.

EDA’s cost to conduct the RLF program is the annual
federal interest on treasury bills for the period of the
outstanding loan. This interest is summed for each loan
in a given year and expressed in constant dollars.

The analysis contained in this report involved regress-
ing a time series of total employment data for U.S.

counties against a collection of explanatory variables,
including the calculated EDA cost of the RLF pro-
gram in a county for a particular year. The analysis
finds significance in the relationship between RLF
expenditures and county employment, and provides
amultiplier indicating the job creation/retention that
might be expected given county attributes and a dol-
lar value of RLF expenditure.

The Data Set

Data on total employment and government employ-
ment for 1976 to 1998 are collected for the approxi-
mately 3,100 U.S. counties. The regressions use total
nongovernment employment as the dependent vari-
able. The principal independent variable is the present
value of RLF expenditures. The single-year subsidy
is equal to the annual federal treasury interest rate
applied to the EDA share of the loan. The present
value of the expenditure (i.e., as of the year of loan
commencement) is simply the string of single-year
expenditures discounted for inflation. For this analy-
sis, an imputed rate of inflation equal to the Consumer
Price Index is used.

The analysis included a specific collection of control
variables. A single observation on 1983 total employ-
ment captures the effect of county size, i.e., the asso-
ciation of large counties and large RLF subsidies.
Racial and demographic characteristics are captured
by the inclusion of 1990 data on percent urban, per-
cent black, and median housing values (from the 1998



U.S. Counties CD, U.S. Department of Commerce,
Bureau of the Census) (see Haughwout 1999). Finally,
a dummy variable for each of the 50 states is included
to capture other assorted statewide environmental
characteristics, and a year dummy variable to shift
the model over years.

The Econometric Model

Several econometric formulations were tried before
settling on the preferred model structure. A linear
model with lagged subsidies was tried, where the per-
centage change in employment was made a function
of RLF expenditures in previous years. This formu-
lation had the drawback of truncating data in earlier

CS
E83

(1) InE,, =b,+b In E83, +b,
r s=1

where :
r =index of U.S. counties, 1 through 3,100

years to accommodate the model’s lagged structure,
and the formulation produced statistically insignifi-
cant results. A second formulation expressed the log
of total county employment as a function of the log
of cumulative RLF expenditures. This model was re-
jected because it indicated a constant elasticity of
employment to expenditure, i.e., the percentage
change in employment to percentage change in ex-
penditures. A constant elasticity would imply that
underlying regional multiplier effects are invariant
across counties—contrary to accepted economic base
and regional input-output theory.

The preferred formulation is shown in (1), present-
ing the log of county employment as a linear function
of the cumulative RLF expenditures.

55 97
“+ 3 b6, + Y b6, +bHV 0, +b,%Ur90, +b;%B90, +b,%Un90, +¢,,
7=84

¢ = years of the data set used in the regression, 1983 through 1997 (Note that 95 percent of the
11,027 EDA Loans in the data set were granted in or after 1983.)
E,, = total nongovernment employment in county 7 in year ¢

E83, = total employment in 1983 in county r

t
CsS,, = Z Expenditure,, = cumulative expenditure in county r as of year ¢

=77

HV 90, = mean value of housing in county r in 1990

%Ur90, = percent of population living in urban areas in county r in 1990

%B90, = percent black population in county r in 1990

%Un90, = percent unemployment county r in 1990

lifres
o, = )
0 otherwise
lifrter
0, = .
0 otherwise
Variable Mean
E83 8,855
Cumulative Expenditure $42,746
House Value $53,497
Dummy Coefficient Mean
State 0.1424

that is, one dummy for each state except the first

and one dummy for each year except 1983

Variable Mean
% Urban 36.17
% Black 8.6
% Unemployment 6.2
Dummy Coefficient Mean
Year -0.1483



The ordinary least squares estimates of this model are:

CS 55 97
(2) InE,, =-0.05723+1.00658 In E83, +0.000128 —=-+3' 55, + 5,0,

(4.64) (923.29)

(1.98)

r s=1 7=84

+ 0.0000023 HV 90, +0.04857 %Ur90, +-0.38184 %B90, +0.06791 %Un90,

(61.26) (10.81)

(47.83) (2.46)

where the numbers in parentheses are t statistics. With 46,071 degrees of freedom, the coefficient estimates are
all significant at the 95 percent confidence level. The R?is 0.9878, indicating that the model fits the data very

well.!

dy+b InE83, +b, 8,y
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where d,, represents the effects of the intercept, the state and year dummies, and the other

explanatory variables:
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(4) dy=by+Y.b,8,+ 3 b3, +b,HV83, +b,%Ur83, +b,%B83, +b,%Un83, +¢,,

s=1 t=84

A

9k, =b, B/ =0.00014258
acs,, - /E83 T °

rit

®

EDA Implications of the Model
Results

How well do these model results conform to expec-
tations and what do they indicate about the perfor-
mance of the EDA RLF program?

For notational simplicity, the exponential of both sides
of model expression is taken in equation (1). The re-
sult is a predictor of total nongovernment county
employment:

Differentiating (3) with respect to the cumulative ex-
penditure subsidy provides an estimate of RLF per-
formance—the number of jobs created per dollar of

! Note that much of high R? can be attributed to having
base year employment as an independent variable.

EDA expenditure. The estimated regression coeffi-
cients and the means of the regression variables and
the estimated dummy coefficients are inserted into
equations (3) and (5) to compute a value for this de-
rivative at the mean of the data. The resulting esti-
mate of the derivative is 0.00014258. This is the “em-
ployment response coefficient” and indicates that for
every $10,000 in EDA expenditure, a net of 1.4 jobs
are created in that county. After adjustment to a year
2000 price level, this translates to roughly $9,000 per
total job, and nearly double that in terms of direct
jobs.?

2 This is a very severe estimation of costs per job because
only the EDA opportunity cost was used to calculate costs
and additionally only the net growth of jobs in a county
was used to credit job growth. This raises costs and lowers
the number of jobs created thus increasing the cost per job.



The value of the employment response coefficient is
not a constant, but varies according to the value of
the other control variables in the model. For example,
differentiating (5) with respect to %Urban provides
the following:

o’ E /
6 " =bb, " =0.06925
© ocs,, owurss,, - /E83,

The sign of (6) is that predicted by economic base
and regional input-output theory: Urban areas are
characterized by greater industrial diversity and self-
sufficiency, and these are reflected in increased inter-
industry linkages and increased multiplier effects. The
results indicate that the 1.4 jobs per $10,000 expen-
diture figure will be higher by 0.006925 jobs for each
10 percent more urban the county.

Differentiating (5) with respect to %Black provides:

0k E /
7 o =ph L =-054441
@ oCS,, 0%Black,, -~ /E83,

The sign of (7) likely mirrors a number of factors
related to poverty and even discrimination. Poor fami-
lies exhibit consumption bundles weighted more
heavily in necessities, e.g., food, rent, and utilities.
These are more likely associated with imports, and
thus with lower in-region economic multiplier effects.
On top of the household consumption effect, predomi-
nantly black areas have significantly less industry, and
this is directly associated with a lower regional mul-
tiplier effect. These numbers indicate that the 1.4 jobs
per $10,000 subsidy figure will be lower by 0.054441
jobs for each 10 percent more black the county.

Equation (8) shows the partial differentiation of (3)
with respect to mean housing value in 1990. The posi-
tive effect indicated here reflects the reverse of theo-
retical principles behind the sign of the partial (7).
The results indicate that the 1.4 jobs per $10,000 EDA
RLF expenditure will be higher by 0.03244 jobs for

each $10,000 higher the average housing value in the
county.
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One would also expect the unemployment rate to be
an important determinant of the effects of EDA sub-
sidies. Equation (9) shows that the 1.4 jobs per
$10,000 EDA expenditure figure will be higher by
0.096825 jobs for each 1 percent higher the unem-
ployment rate in the county.

’E E /
9 i =b,b, " =0.096825
® acs,, dwunss,, - /E83,

The change in (3) with respect to employment in 1983
is intended as a measure of the effect of size of place.
The derivative of (3) with respect to E83_is a rather
complex equation because of the way E83 enters
twice into the equation, once as a log equation, and
once in the denominator:

o’E,, E/ E83 -ES3E,,
10) "= b, " 2
dCS,, 0%E83, EB83,
b bCS,,
E83, E83°
= b, 2
E83
= b, , =0.0000009592
E83

r

Derivative (10) indicates that, other things equal,
larger county economies generate larger RLF multi-
plier effects. The 1.4 jobs per $10,000 EDA expen-
diture is higher by 0.000960 jobs for each 1,000 more
employment in the county. This agrees with economic
base and regional input-output theory, which also
suggest that as county size increases, so too does the
diversity of industry and the depth of interindustry
linkages, and these are reflected in larger multiplier
effects.



Appendix 2—
Economic Stage Sectors

Classification Definitions

Primary: Primary industry

Secn-1: Secondary industry 1, process manufacturing

Secn-2: Secondary industry 2, fabricative manufacturing limited to traditional industrial-age products
Secn-3: Secondary industry 3, fabricative manufacturing limited to electronic and computer-related products
Tert-1: Tertiary industry 1, consumer-oriented services

Tert-2: Tertiary industry 2, producer-oriented services

IMPLAN Stage IMPLAN IMPLAN Stage IMPLAN

Sector  Index Sector Sector  Index Sector

Number Classification Name Number Classification Name

1 Primary Dairy Farm Products 37 Primary Coal Mining

2 Primary Poultry and Eggs 38 Primary Natural Gas & Crude Petroleum

3 Primary Ranch Fed Cattle 39 Primary Natural Gas Liquids

4 Primary Range Fed Cattle 40 Primary Dimension Stone

5 Primary Cattle Feedlots 41 Primary Sand and Gravel

6 Primary Sheep, Lambs and Goats 42 Primary Clay, Ceramic, Refractory Minerals, NEC
7 Primary Hogs, Pigs and Swine 43 Primary Potash, Soda, and Borate Minerals
8 Primary Other Meat Animal Products 44 Primary Phosphate Rock

9 Primary Miscellaneous Livestock 45 Primary Chemical, Fertilizer Mineral Mining,
10 Primary Cotton NEC

11 Primary Food Grains 46 Primary Nonmetallic Minerals (Except Fuels)
12 Primary Feed Grains Service

13 Primary Hay and Pasture 47 Primary Misc Nonmetallic Minerals, NEC
14 Primary Grass Seeds 58 Secn-1 Meat Packing Plants

15 Primary Tobacco 59 Secn-1 Sausages and Other Prepared Meats
16 Primary Fruits 60 Secn-1 Poultry Processing

17 Primary Tree Nuts 61 Seen-1 Creamery Butter

18 Primary Vegetables 65 Secn-1 Fluid Milk

19 Primary Sugar Crops 66 Secn-1 Canned Specialties

20 Primary Miscellaneous Crops 67 Secn-1 Canned Fruits and Vegetables

21 Primary Oil Bearing Crops 70 Secn-1 Frozen Fruits, Juices and Vegetables
22 Primary Forest Products 71 Secn-1 Frozen Specialties

23 Primary Greenhouse and Nursery Products 72 Secn-1 Flour and Other Grain Mill Products
24 Primary Forestry Products 74 Secn-1 Rice Milling

25 Primary Commercial Fishing 76 Secn-1 Wet Corn Milling

28 Primary Iron Ores 77 Secn-1 Dog, Cat, and Other Pet Food

29 Primary Copper Ores 78 Secn-1 Prepared Feeds, NEC

30 Primary Lead and Zinc Ores 81 Secn-1 Sugar

31 Primary Gold Ores 85 Secn-1 Salted and Roasted Nuts & Seeds
32 Primary Silver Ores 86 Secn-1 Cottonseed Oil Mills

33 Primary Ferroalloy Ores, Except Vanadium 87 Secn-1 Soybean Oil Mills

35 Primary Uranium-radium-vanadium Ores 88 Secn-1 Vegetable Oil Mills, NEC

36 Primary Metal Ores, NEC 89 Secn-1 Animal and Marine Fats and Oils
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IMPLAN
Sector
Name

Shortening and Cooking Oils

Malt Beverages

Malt

Wines, Brandy, and Brandy Spirits
Canned and Cured Sea Foods
Prepared Fresh or Frozen Fish or Seafood
Roasted Coffee

Potato Chips & Similar Snacks
Manufactured Ice

Cigarettes

Cigars

Chewing and Smoking Tobacco
Tobacco Stemming and Redrying
Broadwoven Fabric Mills and Finishing
Narrow Fabric Mills

Logging Camps and Logging Contractors
Sawmills and Planing Mills, General
Pulp Mills

Paper Mills, Except Building Paper
Paperboard Mills

Nitrogenous and Phosphatic Fertilizers
Fertilizers, Mixing Only

Clay Refractories

Ready-mixed Concrete

Lime

Gypsum Products

Cut Stone and Stone Products
Minerals, Ground or Treated

Mineral Wool

Blast Furnaces and Steel Mills
Electrometallurgical Products

Iron and Steel Foundries

Primary Copper

Primary Aluminum

Primary Nonferrous Metals, NEC
Secondary Nonferrous Metals

Copper Rolling and Drawing
Aluminum Rolling and Drawing
Nonferrous Rolling and Drawing, NEC
Nonferrous Wire Drawing and Insulating
Aluminum Foundries

Brass, Bronze, and Copper Foundries
Nonferrous Castings, NEC

Cheese, Natural and Processed
Condensed and Evaporated Milk

Ice Cream and Frozen Desserts
Dehydrated Food Products

Pickles, Sauces, and Salad Dressings
Cereal Preparations

Blended and Prepared Flour

Bread, Cake, and Related Products
Cookies and Crackers

Confectionery Products

Chocolate and Cocoa Products
Chewing Gum

Distilled Liquor, Except Brandy
Bottled and Canned Soft Drinks & Water
Flavoring Extracts and Syrups, NEC
Macaroni and Spaghetti

Food Preparations, NEC

Women’s Hosiery, Except Socks
Hosiery, NEC

IMPLAN Stage
Sector  Index
Number Classification
112 Secn-2
113 Secn-2
114 Secn-2
115 Secn-2
116 Secn-2
117 Secn-2
118 Secn-2
119 Secn-2
120 Secn-2
121 Secn-2
122 Secn-2
123 Secn-2
124 Secn-2
125 Secn-2
126 Secn-2
127 Secn-2
128 Secn-2
129 Secn-2
130 Secn-2
131 Secn-2
132 Secn-2
135 Secn-2
136 Secn-2
137 Secn-2
138 Secn-2
139 Secn-2
140 Secn-2
141 Secn-2
142 Secn-2
143 Secn-2
144 Secn-2
145 Secn-2
146 Secn-2
147 Secn-2
148 Secn-2
149 Secn-2
150 Secn-2
151 Secn-2
152 Secn-2
153 Secn-2
154 Secn-2
155 Secn-2
156 Secn-2
157 Secn-2
158 Secn-2
159 Secn-2
160 Secn-2
164 Secn-2
165 Secn-2
166 Secn-2
167 Secn-2
168 Secn-2
169 Secn-2
170 Secn-2
171 Secn-2
172 Secn-2
173 Secn-2
177 Secn-2
179 Secn-2
180 Secn-2

IMPLAN
Sector
Name

Knit Outerwear Mills

Knit Underwear Mills

Knit Fabric Mills

Knitting Mills, NEC

Yarn Mills and Finishing of Textiles,
NEC

Carpets and Rugs

Thread Mills

Coated Fabrics, Not Rubberized
Tire Cord and Fabric

Nonwoven Fabrics

Cordage and Twine

Textile Goods, NEC

Apparel Made from Purchased Materials
Curtains and Draperies
Housefurnishings, NEC

Textile Bags

Canvas Products

Pleating and Stitching
Automotive and Apparel Trimmings
Schiffi Machine Embroideries
Fabricated Textile Products, NEC
Hardwood Dimension and Flooring
Mills

Special Product Sawmills, NEC
Millwork

Wood Kitchen Cabinets

Veneer and Plywood

Structural Wood Members, NEC
Wood Containers

Wood Pallets and Skids

Mobile Homes

Prefabricated Wood Buildings
Wood Preserving

Reconstituted Wood Products
Wood Products, NEC

Wood Household Furniture
Upholstered Household Fumiture
Metal Household Furniture
Mattresses and Bedsprings

Wood TV and Radio Cabinets
Household Furniture, NEC

Wood Office Furniture

Metal Office Furniture

Public Building Furniture

Wood Partitions and Fixtures
Metal Partitions and Fixtures
Blinds, Shades, and Drapery Hardware
Furniture and Fixtures, NEC
Paperboard Containers and Boxes
Paper Coated & Laminated Packaging
Paper Coated & Laminated NEC
Bags, Plastic

Bags, Paper

Die-cut Paper and Board

Sanitary Paper Products
Envelopes

Stationery Products

Converted Paper Products, NEC
Book Printing

Commercial Printing

Manifold Business Forms



IMPLAN Stage

Sector
Number

181
182
183
184
185
186
187
188
189
190

191
192
193
194
196
197
198
199
200
201
204
205
206
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210
211
212
213
214
215
216
217
218
219
220
221
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224
225
226
227
228
229
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231
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233
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240
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242
243
248
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Index

IMPLAN
Sector

Classification Name
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Secn-2
Secn-2
Secn-2
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Secn-2

Greeting Card Publishing
Blankbooks and Looseleaf Binder
Bookbinding & Related
Typesetting

Plate Making

Alkalies & Chlorine

Industrial Gases

Inorganic Pigments

Inorganic Chemicals, NEC

Cyclic Crudes, Interm & Indus Organic
Chem

Plastics Materials and Resins
Synthetic Rubber

Cellulosic Man-made Fibers
Organic Fibers, Noncellulosic
Soap and Other Detergents
Polishes and Sanitation Goods
Surface Active Agents

Toilet Preparations

Paints and Allied Products

Gum and Wood Chemicals
Agricultural Chemicals, NEC
Adhesives and Sealants
Explosives

Printing Ink

Carbon Black

Chemical Preparations, NEC
Petroleum Refining

Paving Mixtures and Blocks
Asphalt Felts and Coatings
Lubricating Oils and Greases
Petroleum and Coal Products, NEC
Tires and Inner Tubes

Rubber and Plastics Footwear
Rubber and Plastics Hose and Belting
Gaskets, Packing and Sealing Devices
Fabricated Rubber Products, NEC
Miscellaneous Plastics Products
Leather Tanning and Finishing
Footwear Cut Stock

House Slippers

Shoes, Except Rubber

Leather Gloves and Mittens
Luggage

Women’s Handbags and Purses
Personal Leather Goods

Leather Goods, NEC

Glass and Glass Products, Exc Containers
Glass Containers

Cement, Hydraulic

Brick and Structural Clay Tile
Ceramic Wall and Floor Tile
Structural Clay Products, NEC
Vitreous Plumbing Fixtures
Vitreous China Food Utensils
Fine Earthenware Food Utensils
Porcelain Electrical Supplies
Pottery Products, NEC

Concrete Block and Brick
Concrete Products, NEC

Abrasive Products

Asbestos Products

IMPLAN Stage

Sector

Number Classification

252
253
256
257
258
271
272
273
274
275
276
277
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289
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309
310
311
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